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RECORD OF DECI SI ON
MANCHESTER ANNEX SUPERFUND SI TE
MANCHESTER, WASHI NGTON

DECLARATI ON
Site Nane and Location

Manchest er Annex Superfund Site
Manchest er, Vashi ngt on

Statenent of Basis and Purpose

Thi s deci si on docunent presents the selected renedial action for the A d Navy Dunp/ Manchester Annex Superfund
Site (Site) in Manchester, Washington. This remedial action was selected in accordance with the

Conpr ehensi ve Environmental Response, Conpensation, and Liability Act (CERCLA), as amended by the Superfund
Anmendnent s and Reaut horization Act (SARA), and, to the extent practicable, the National G| and Hazardous
Subst ances Pol | ution Control Contingency Plan (NCP). This decision is based on the Adm nistrative Record for
the site.

The remedy was selected by the U S. Arny Corps of Engineers (Corps) and the U S. Environnental Protection
Agency (EPA). The Washington State Departnment of Ecol ogy (Ecol ogy) concurs with the sel ected renedy.

Assessment of the Site

Actual or threatened rel eases of hazardous substances fromthe Site, if not addressed by inplenmenting the
response action selected in this Record of Decision (ROD), may present an immnent and substanti al
endangernment to public health, welfare, or the environnent.

Description of the Sel ected Renmedy

The selected renedy is the only response action planned for the Site. This action addresses all contam nated
nedia at the Site, and consists of the follow ng actions:

. Landfill debris located in the intertidal zone of ClamBay will be excavated to the extent
necessary to establish a stable shoreline protection system wth a goal of no net |oss of
aquatic habitat. Excavated material will be placed, to the extent possible, on the upland
landfill area prior to capping. Debris that is unsuitable for placenment on the landfill will
be tested for waste designation purposes and di sposed of in an appropriate off-site landfill.

. The shoreline excavation backfill will be designed to achi eve seep cl eanup | evels, provide the
best possible habitat for narine organi snms, and maxi m ze | ong-term beach stability. Seeps
associated with discharge fromthe landfill after inplenentation of the renmedial action, if
observed, will be monitored for conpliance with seep discharge cleanup |evels. Additional
remedi al measures will be inplemented, as necessary, if seep discharge cleanup | evels are not
achi eved.

. A thin cap of clean sedinent will be established over intertidal O am Bay sedi nent areas which

exceed cleanup levels (roughly 5 acres). The overall goal is to reduce contam nant
concentrations in surficial sedinents sufficiently to assure that sedi nent dwelling organi sns
are adequately protected to support unrestricted use of the cap area within several years of
conpl etion of the remedial action. d am Bay sediment and shellfish tissue will be nonitored in
intertidal areas currently exceeding the PCB cl eanup goal for sediments (40 ug/kg [dry]) until
conpliance with cleanup goals is established, or until the Washington State Departnent of

Heal th and the Suquam sh Tribe determ ne that the shellfish are safe for subsistence-|evel
harvesti ng, whi chever cones first.

. The upl and portion of the landfill will be capped in accordance with the State of Washi ngton's
M ni num Functional Standards (MS) for solid waste landfill closures. A hydraulic cutoff
systemw || be installed upgradient of the landfill area. After conpletion of upland
construction, the area will be revegetated, consistent with long-term &V requirenents and site
devel opnent plans. A post-closure plan for the landfill cap, hydraulic cutoff system and
shoreline protection systemw || be devel oped during renedi al construction and inpl emented
foll owi ng construction.



. Di oxi n-cont am nated debris will be renoved fromthe nain simulator conplex in the Fire Training
Area and di sposed of in a RCRA hazardous waste landfill. If routes of potential |eakage are
found in the sinmulator floors, soils beneath the simulators will be sanpled and anal yzed for
dioxins. |f dioxin concentrations above cleanup |levels are detected, the simulator(s) will be
dernol i shed, and the underlying contam nated soils excavated.

. Near - surface soils adjacent to the main simulator conplex and the soil/debris pile north of the
main conplex will be sanpled and anal yzed for dioxins. Soil and debris with concentrations
above cleanup levels will be excavated, tested for waste designation purposes, and di sposed of
in appropriate off-site landfills.

. Concrete USTs remaining in the Fire Training Area will be closed in-place followi ng state UST
closure requirenents. UST piping systens, and TPH i npacted soil excavated incidentally al ong
with the piping, will be disposed of in an appropriate off-site landfill.

. The following institutional controls will be inplenented:
> Deed covenants to provide for the long-termprotection and mai nt enance of the sel ected
r emredy;
> A restriction on subsistence-level harvesting of shellfish until the Washington State

Department of Health and the Suquam sh Tribe determine that the shellfish are safe for
subsi stence-| evel harvesting; and

> An institutional control plan to address TPHinpacted soil left in-place in the Fire
Trai ning Area.

Statutory Deterninations

The selected renedy is protective of human health and the environment, conplies with federal and state
requirenents that are legally applicable or relevant and appropriate to the renedial action, and is
cost-effective. This renedy utilizes permanent solutions and alternative treatnment or resource recovery
technol ogies to the extent practicable. However, because treatment of the principal threat at the site was
not found to be practicable, this renedy does not satisfy the statutory preference for treatnent as a
principal element of the remedy. Because this remedy may result in hazardous substances renaining on site
above heal th-based levels, reviews will be conducted at 5-year intervals, at a mninum or as required based
on the performance evaluation criteria contained herein, to ensure that the remedy continues to provide
adequat e protection of human health and the environnent.

Si gnature sheet for the foregoi ng Manchester Annex Record of Decision between the Departnment of the Arny and
U S. Environmental Protection Agency.
<I MG SRC 97201B>

Si gnature sheet for the foregoi ng Manchester Annex Record of Decision between the Departnment of the Arny and
U S. Environnmental Protection Agency.

<I M5 SRC 97201C&



DECI SI ON SUMVARY
1.0 OVERVI EW

This Decision Summary provi des a description of the site-specific factors and anal yses that |ed to sel ection
of the renedy for the O d Navy Dunp/ Manchester Annex Superfund Site (Site). It includes infornation about
the Site background, the nature and extent of contamination, the assessnent of human heal th and environmnent al
risks, and the identification and eval uati on of renedial alternatives.

The Deci sion Summary al so descri bes the invol verent of the public throughout the process, along with the
environnental prograns and regul ations that nay relate to or affect the alternatives. The Decision Sunmary
concludes with a description of the remedy selected in this Record of Decision (ROD), and a discussion of how
the selected remedy neets the requirenents of the Conprehensive Environnental Response, Conpensation, and
Liability Act (CERCLA), as anended by the Superfund Arendnents and Reauthorization Act (SARA).

Docurents supporting this Decision Sunmary are included in the Adninistrative Record for the Site. Key
docunents include the Final Renedial Investigation/Feasibility Study (RI/FS) and the Proposed Plan for Site
d eanup.

2.0 SITE LOCATI ON AND DESCRI PTI ON

The Site is located approximately 1 mle north of Manchester, Washington, in Kitsap County (Figure 1). The
40-acre site is situated on the western shore of dam Bay, an enbaynment off the west side of R ch Passage in
Puget Sound (Figure 2). damBay is typical of shallow sand-nmud narine communities in Puget Sound, and
supports a variety of nmarine resources. Conmercial and experinental salnon farns al so-operate in the Bay.

The Site was historically owned and operated by the U S. Navy for subnarine net naintenance, fire training,
and waste disposal activities. CQurrent Site owners include the U S. Environnental Protection Agency (EPA)
and the National Cceanic and Atnospheric Adm nistration (NOAA); both of which operate |laboratory facilities
at the Site. Approximately 100 personnel work at the two laboratory facilities. Wshington State Parks
operates Manchester State Park, a seasonal park facility, on the extrene western portion of the Site.

The EPA Manchester Laboratory is situated in the northern 17.5 acres of the Site. The northernnmost 5 acres of
the EPA property includes the EPA | aboratory and associ ated concrete parking pad and other facilities, and is
also the location of the former Navy Net Depot. The remaining 12.5 acres, located in the central portion of

the Site, contains a landfill area. A snmall portion of the northwestern corner of the landfill area extends

onto Manchester State Park property.

The southern 22.5 acres of the Site was the location of a forner Navy Fire Training School and is currently
occupi ed by the NOAA National Marine Fisheries Service (NWS). The U S. Naval Fuel Supply Center is |ocated
south of the Site.

The Site is relatively flat, sloping to the east at roughly a 1 percent grade. Apart fromthe concrete
parking pad in the north and the existing EPA and NWFS buil dings, nmost of the Site's surface is vegetated
with grasses, shrubs, and bushes. A localized wetland area exists at the southern end of the landfill, and
an energing wetland area nay exist on the landfill itself. A ong the northwestern portions of the NOAA
property, and west and north of the Site in general, the terrain becones hilly and forested.

Li sted and candi date threatened and endangered species identified at the Site include the great blue heron,
bald eagle, and Steller's sea lion. No archeol ogical or historical resources have been identified at the
Site. However, according to the Cultural Resources Reconnai ssance report prepared for the Site, there is a
nmoderate probability for hunter-fisher-gatherer cultural deposits.

3.0 SI TE H STORY AND ENFCRCEMENT ACTI VI TI ES

The Site was originally established as part of a 385-acre mlitary reservation in 1898, and subsequently
transferred fromthe War Departnent to the Navy in 1919. During Wrld Var II, the Net Depot and Fire

Fi ghti ng School were established at the Site. These activities, and the landfill disposal history, are
sunmmari zed bel ow.

. Net Depot. From approximately 1940 to the early 1950s, the Manchester Net Depot functioned to
construct, repair, and store submarine nets, nade of steel cable and suspended from gate
vessel s across strategically inportant waterways such as R ch Passage, which guards the Puget
Sound Naval Shipyard at Brenmerton. The Net Depot was conprised of a |arge concrete pad and
various structures including storage facilities and a paint and sandbl asti ng buil di ng.
Activities performed within this area of the Site included net and buoy maintenance,



sandbl asti ng, painting, and machi ning operations. The Net Depot appears to have been
di sestablished in the early 1950s, when the area becane devoted to boat storage.

. Fire Training Area. Formally established in 1942, the initial purpose of the Fire Fighting
School was to train Wrld War |l Navy personnel to extinguish ship fires. The school included
a nunber of features which enabled typical ship fires to be set and extingui shed, such as ship
conpartnent sinulators, "Christmas trees,” and "snothering tanks." Christmas trees and
snmot hering tanks typically consisted of small, berned concrete pads with nmetal superstructures
for igniting waste oil for fire-training activities. Associated equipnent included underground
storage tanks (USTs) for gas, diesel, and waste oil; fuel lines; water lines; and punps.

Al though the Fire Fighting School was formally disestablished i nmediately follow ng Wrld War
Il, its use may have continued during the 1950s and possibly also during the early 1970s.
Three steel USTs were renoved in 1994; however, at |east five concrete USTs and several
concrete sinulators renmain in this area.

. Landfill Area. Between approximately 1946 and 1962, the Navy filled the tidal |agoon between
the Net Depot and Fire Training Area. The majority of the landfilling appears to have occurred
bet ween 1946 and 1955. The bul k of the waste included building denolition debris and burnabl e
garbage fromthe Puget Sound Naval Station, along with scrap nmetals, steel, old submarine nets,
and other debris. The resulting landfill, which has an average thickness of 6 feet and covers
about 6 acres, was subsequently covered with a 1-foot thickness of sand and gravel. The
sout heastern edge of the landfill (approximately 1,200 feet in length) is currently exposed
along the G amBay shoreline, and landfill waste materials have eroded into the adjacent
intertidal area.

The Navy surplused 150 acres of the Station (the forner Naval Station property other than the fuel depot) to
the General Services Administration (GSA) in 1960, though Navy use reportedly continued to about 1962. In
1967, GSA transferred the Net Depot and nost of the Landfill Area to the Public Health Service, and the
property subsequently fell under EPA control. The Fire Training Area was transferred in 1968 to the U. S
Fish and Wldlife Service (USFW5), and is now under the adm nistration of the NOAM NWFS. The portion of the
Station |l ocated north and northwest of the EPA and NWFS properties, including a snmall portion of the Landfill
Area, was transferred to the State of WAshington in 1970, becom ng Manchester State Park.

Several investigations including prelimnary assessnents, site investigations, and a UST renoval and closure
action were performed by the U S. Arny Corps of Engineers (Corps), EPA and NOAA during the period from 1987
to 1994. Based on the findings of these investigations, the Manchester Annex Site was listed in 1994 on the
CERCLA (Superfund) National Priorities List (NPL) of Hazardous Sites. Since historical Departnent of Defense
(DoD) operations appear to be the sole cause of the contami nation present at the Site, CERCLA activities are
bei ng conducted under the Formerly Used Defense Site (FUDS) program O eanup costs will be paid froma
special fund set aside for properties fornerly used by DoD.

The RI/FS for the Manchester Annex Site, conpleted in Decenber 1996, was conducted by the Corps with
oversi ght by EPA pursuant to the interagency Agreenment (lAG.

4.0 H GHLI GHTS OF COMMUNI TY PARTI CI PATI ON

Sections 113(k)(2)(b) and 117(a) of CERCLA set forth minimumrequirenments for public participation at sites
listed on the NPL. The Corps and EPA have net these requirenents and mai ntai ned an active comunity
relations programat the Site.

The Community Relations Plan for the Site is presented in the RI/FS Project Managenent Pl an, available for
reviewin the information repositories (see below). The Corps and EPA devel oped this Plan from di scussi ons
with state and federal agencies, elected officials, community residents, and business and interest group
representatives. These interviews hel ped identify comunity concerns and interests about the Site, and

hel ped define the best ways to work with the community during the investigation and cl eanup.

Community participation has been pronoted through the follow ng activities:
. A briefing for |aboratory enpl oyees who work at the Site, prior to beginning the R/FS;

. Creation of the Manchester Annex Wrk G oup, an advisory group consisting of representatives
fromthe Corps, EPA the Washington State Departnent of Ecol ogy (Ecol ogy), local, state, and
federal government, tribal government, interest groups, and the general public. The Wrk G oup
nmet approximately quarterly during the RI/FS investigation. |ssues raised at these neetings
hel ped identify comunity concerns and issues throughout the investigation process;



. I ssuance of project Fact Sheets and invitation to participate in the Manchester Annex Wrk
G oup neetings.

The actions taken to satisfy the requirenents of the federal |aw have also provided a forumfor citizen
invol venent and input to the renedial action decision.

Proj ect documents have been available for public review at the follow ng | ocations:

Manchester Public Library
8067 East Main Street
Manchest er, Washi ngton

U S Arny Corps of Engineers
Seattle District Ofice
4735 East Marginal Way South
Seattl e, Washi ngton

The Administrative Record is on file at the follow ng | ocations:

EPA Lab
7411 Beach Drive East
Port Orchard, Washi ngton

US. Arny Corps of Engineers
Seattle District Ofice
4735 East Marginal Way South
Seattl e, Washington

The decision is based on the Admnistrative Record for this Site.

Notice of the availability of the Proposed Plan, plus notice of a public neeting and public conment period on
the Proposed Plan, was published in |ocal newspapers. The Proposed Plan, was nailed to interested parties on
April 1, 1997. The public comment period lasted fromApril 2 to May 2, 1997. An enpl oyee briefing of EPA
Ecol ogy, and NVFS | aboratory staff on the preferred renedy was held at the Site on March 31, 1997, and a
public neeting held on April 16, 1997, to answer questions and receive public coment.

In total, 54 coments were received by the Corps concerning the Proposed Plan. The conments are summarized
and responses presented in the Responsiveness Summary (Attachment A) of this docunent.

5.0 SCOPE AND ROLE OF RESPONSE ACTI ON

The sel ected Renedi al Action described in Section 11 of this RODis intended to address potential current and
future inpacts to hunman health and the environnent resulting fromchem cal contam nation at the Site. The
greatest Site risks are associated with potential skin contact and incidental ingestion of waste materials
containing el evated netals and di oxi n/furan concentrations. H gh concentrations of these conpounds are found
inthe forner landfill waste materials, sinulator debris, and associated soils. There is also a threat of
contanmi nants, primarily netals and PCBs, migrating fromthe landfill area into dam Bay, where sedi ments and
mari ne organi sns nay accumul ate contaninants. The purpose of this response action is to mnimze future
exposure to contam nated naterials, and to reduce contam nant migration into C am Bay.

Envi ronnental response actions, conpleted prior to this renedy sel ection process, have occurred in the
Landfill and Fire Training Areas of the Site. The Navy placed a 1-foot-thick soil cap over the landfill in
the late 1950s/early 1960s, to nminimze direct contact with landfill wastes. Several steel USTs were
removed fromthe Fire Training Area in 1993 under the direction of the Corps, along with limted excavation
of petrol euminpacted soil.

The remedy described herein is the final response action planned for this Site.

6.0 SUWARY OF SI TE CHARACTERI STI CS

This section summarizes information obtained during the RI/FS and previous site investigations, including
sources of contam nants, contami nants of concern, inpacted nedia, and potential routes of human and

envi ronnent al exposure.

The validated data fromthe R, along with data collected and validated fromprior investigations, were
screened rel ative to area background or |ocal reference conditions and conservative risk-based screening



criteria to identify chemcals of potential concern (COPCs) at the Site. Risk-based criteria used to screen
the sanpling data included:

. Model Toxics Control Act (MICA) cleanup levels for soil, groundwater, and surface water
(Chapter 173-340 WAQ);

. State surface water quality standards (Chapter 173-201 A WAC) and federal d ean Water Act
criteria (40 CFR 131, the National Toxics Rules);

. EPA Region 3 Screening Levels for soil, water, and fish/shellfish tissue (Smth, 1995);

. Plant and wildlife protection screening values for soils obtained fromWI| and Suter (1994)

and Cak Ridge National Laboratory (1994); and

. Washi ngton State Department of Ecol ogy (Ecol ogy) Sedi nment Managenment Standards (Chapter 173-204
WAC) .

Ri sk- based screening | evels incorporate conservative assunptions for protection of human health (e.g.,
one-in-a-mllion excess cancer risk, hazard quotient of one, residential and subsistence fisher exposure
scenarios) and the environment (e.g., no or |ow adverse effects levels, generally chronic exposure scenarios,
no m xi ng zone).

Anal ytes that exceeded the screening levels in any media were identified as COPCs at the Site. The COPCs
identified at the Site include netals, PCBs, chlorinated pesticides, dioxins and furans, polynuclear aromatic
hydr ocar bons (PAHs), and petrol eum hydrocarbons. A conplete listing of the COPCs identified through the
prelimnary risk screening process is presented in Table 1.

Tables 2 through 11 summari ze soil, groundwater, surface water, sediment, and tissue quality data collected
at the Site, including data on the nunber of sanples anal yzed, their detection frequency and nmaxi mum
detection, as well as exceedence frequency of screening levels. Tables 2 through 4 summarize soil quality
data for the three source areas (Landfill, Fire Training, and Net Depot) identified at the Site. Tables 5
and 6 summari ze groundwater quality data for the forner Landfill Area (Surficial Fill unit) and the water
supply aqui fer (Qutwash Channel Aquifer) near the fornmer Fire Training Area, respectively. Tables 7 through
9 summari ze surface water and seep discharge quality data for the three source areas of the Site, and Tabl es
10 and 11 summarize sedinent and tissue quality data for O am Bay.

A further evaluation of COPCs was perforned as part of the risk assessment to identify the prinmary chemcals
or chemical grouping posing a potential risk to human health and the environment. This evaluation included
elimnating COPCs which were bel ow naturally occurring background concentrations (e.g., certain metals). The
basel i ne ri sk assessnment (discussed below) identified the following twelve primary chem cals or chem cal
groupings at the site (out of the initial list of COPCs) associated with one or nore nedia (soil, sedinent,
groundwat er, surface water, and tissue) at concentrations which exceed ri sk-based renedi ati on goals or
criteria:

I norgani cs Organi cs

- Arsenic - Polychl ori nated bi phenyls (total PCBs)
- Asbest os - Pol ychl ori nat ed di benzo- p-di oxi ns and
- Cadm um di benzof urans (di oxi ns/furans)

- Copper - 2, 4-Di et hyl phenol

- Lead - Vinyl chloride

- N ckel

- Silver

- Zinc

Maxi mum concentrations for these twel ve chem cals or chenical groupings detected in each Site nedium are
summari zed in Table 12. Total Petrol eum Hydrocarbon (TPH) concentrations are also included in Table 12.
Wil e only posing marginal risk at the Site, TPH concentrations in soils at the Site exceed State of
Washi ngt on Mbdel Toxics Control Act (MICA) soil cleanup goals.

For ease of discussion, the nmajor findings of the RI/FS are presented for each of the foll ow ng source areas,
consistent with the Navy's historical Site use activities:

. Landfill and C am Bay Sedi nents;
. Fire Training Area; and
. Net Depot and Manchester State Park.

Figure 2 illustrates the location of these areas and other major Site features.



6.1 Landfill and d am Bay Sedi nents

The landfill enconpasses an area of approximately 6 acres, with the ngjority of the debris in the uplands
area and the eastern portion extending into the amBay intertidal zone. The physical boundary of the
landfill has been delineated by test pit observations of buried debris. The thickness of the upland | andfil
debris generally averages about 6 feet with some portions of the landfill ranging to 12 feet in thickness.
Figure 3 presents a generalized geol ogic cross section through the Landfill (refer to Figure 2 for the cross
section location). The upland debris is covered by a cap of clean sand and gravel which averages one foot in
thickness. The intertidal landfill debris is exposed in a narrow strip along the shoreline, about 20 to 50
feet wide and ranging from1 up to 8 feet thick. The total volunme of the landfill debris (upland and

intertidal) and cap naterial is approxi mately 70,000 cubic yards.

As shown on Figure 3, the landfill debris is underlain by a thin layer of surficial fill and beach deposits
overlying a thick sequence of |ow pernmeability silt. A localized zone of saturation occurs within the
landfill debris and surficial fill unit, associated with |local precipitation recharge, surface water run-on
to the landfill area, and tidal flushing. The |low permeability silt acts as a natural barrier, preventing

t he downward novenent of landfill |eachate to the deeper groundwater zone. Recharge to the |andfil
ultimately mxes with leachate in the landfill and discharges as seeps along the intertidal zone

Landfill wastes contain elevated concentrations of a variety of netal and organic chemcals including
arseni c, cadnium copper, |ead, nickel, silver, zinc, PCBs, dioxins/furans, vinyl chloride, and asbestos, as
shown in Table 2. Roughly half of the landfill soil sanples analyzed by toxicity characteristic |eaching
procedure (TCLP) exceeded lead toxicity criteria. Erosion of landfill waste materials in the intertidal area

of O amBay, due to tidal action, represents a continuing source of contaminants, primarily netals, PCBs, and
di oxi ns/furans, to the nmarine environnent.

The hi ghest concentrations of chem cals of concern in the sedinents and shellfish tissue, particularly metals
and PCBs, were identified in areas imedi ately adjacent to the landfill toe. Constituent concentrations
decline rapidly outside the landfill toe area. PCBs, netals (cadm um copper, |ead, mercury, and zinc), and
dioxins were the primary chemcals identified in marine sediments (Table 10). Chenical analysis of narine
tissue, including clans, geoduck, and sea cucunbers, were also perforned. Tissue concentrations in O am Bay
were above reference site-adjusted screening |evels for PCBs, dioxins, netals, and PAHs (Table 11).

Potential inpacts to marine organisns were eval uated by perform ng | aboratory bi oassay tests using
contam nated sedinents collected at the Site. The bioassay results indicated noderate adverse effects to the
exi sting benthic infauna within the intertidal area of C am Bay.

Inpacts to sedinment quality within damBay are largely linmted to the uppernost |ayer of sedinents. Two
hi gh-resolution coring profiles of PCBs indicate that the depth of contam nation ranges fromO0.3 to 0.7 foot,
averaging 0.5 foot. A deeper accunul ation of contam nated sedinents exists in an isolated area of the

intertidal zone. Ofshore fromthe north end of the landfill (just south of the pier) is a localized
(approxi mately 2, 700-square-foot) depression with a thick (greater than 3-foot) accunul ati on of fine-grained
sedi nent exhi biting el evated concentrati ons of PCBs, copper, zinc, and 2, 4-di nmet hyl phenol. This offshore

feature (referred to as the "silt basin") may have resulted fromrenoval of an in-water structure, or from
I ocal current noverment and sedi ment deposition patterns

Seep discharges along the landfill toe, associated with surface water and precipitation recharge through the
landfill as well as tidal flushing, result in the rel ease of dissolved netals to the nearshore environnent.
The discharge to CamBay is fairly low, estimated to be in the range of 5 to 8 gallons per mnute across
approxi mately 800 feet of landfill shoreline frontage. Saturated conditions within the surficial fill and
beach deposits beneath the landfill debris largely result fromthe local freshwater recharge and tida
inflow Goundwater flow directions within the surficial fill unit is shown on Figure 4. The "groundwater"
quality in this unit, summarized in Table 5, is indicative of |eachate conditions beneath the landfill.
Leachability tests (TCLP) of landfill debris sanples indicated that netals within the debris are | eachable

and likely dissolve into recharge water infiltrating through the waste. Several netals (including copper,
ni ckel, silver, and zinc) and | ow|evel PCB concentrations (Table 7) were detected in tidal seeps discharging

fromthe landfill. The seeps contain a conmponent of non-saline groundwater and a conponent of seawater
which, at high tide, flows into the beach deposits which underlie the landfill debris, backflushing out at
| ow tide.

6.2 Fire Training Area

H storical activities at the Fire Training Area included fuel storage and firefighting training. The Fire
Training Area previously included three sinmulator structures, only one of which (referred to as the "main
simul ator conplex") is still standing. Accumul ations of debris inside the main sinmulator conplex contain
el evated concentrations of dioxins/furans. The internal debris volunme is estimated at approxi mately 200



cubic yards. Table 3 summarizes soil quality data for the Fire Training Area

Significantly | ower concentrations of dioxins/furans were also detected in the follow ng medi a/l ocations
outside the sinulators

. Surficial Soil in the imediate Vicinity of the Sinmulators. The presence to dioxins/furans is
likely associated with the fallout of ash or burning debris fromthe main simulator during
training exercises. The depth of contam nation appears to be less than one foot and is limted
to several isolated areas near the corners of the sinulator structures, as shown on Figure 8.
Dioxin releases are not likely to have extended under the sinmulator structures, except through
any possible floor cracks, if they exist. No sanpling and anal ysis have been perforned to
verify this condition

. Pile of Denolition Debris and Soil Located about 500 Feet North of the Main Sinmulator Conplex.
The denmolition debris is associated with the former northern simulator at this |ocation. The
simulator rubble pile (Figure 8) has an estimated vol unme of approxi mately 120 cubi c yards.

Soils in the vicinity of the main sinulator conplex al so exhibit concentrations of total petroleum
hydrocarbons (TPH), with concentration of up to 15,000 ng/kg as diesel and 7,700 ng/kg as oil. The TPH
consists of a nmixture of weathered diesel- and oil-range hydrocarbons. A nunber of petrol eum containing USTs
were formerly located in this area, and several are known to have | eaked. |In addition, at |east five
concrete USTs still remain in-place. The renaining concrete USTs contain residual sludges. Chenical

anal ysis of these sludges during the tank renoval process, prior to the R, indicated the presence of PCBs.
The vertical extent of TPHinpacted soils ranged fromnear-surface to as nmuch as 10 feet bel ow grade.

Smal | er areas of TPH concentrati ons were detected at four forner fire training stations (i.e., snoldering
pots and "Christnas trees") north of the main sinmulator conplex, shown on Figure 8. These areas contained
di esel - and oi |l -range hydrocarbons whi ch perneated the upper several feet of soil. |In addition, soil at
the location of a forner gasoline UST contained subsurface hydrocarbon concentrations in the gasoline range
of up to 480 ng/ kg.

The TPH-inpacted soils within the former Fire Training Area are | ocated near the Qutwash Aquifer which is
used by the adjoining Manchester Naval Fuel Depot and a |ocal comunity for potable water supply. The
general location and groundwater flow direction within the Qutwash Aquifer is shown on Figure 4. The renedi al
investigation included extensive data collection and testing to evaluate the potential inpact of the TPH on
the Qutwash Aquifer. Initial efforts included chem cal analysis and |eachability testing of TPH i npacted
soils using the Synthetic Precipitation Leaching Procedure (SPLP). The enpirical TPH soil-to-water
partitioning ratios at the site range from1,000:1 to 7,000:1, and average 5,000:1 (Table 13). These results
indicate that the TPH is highly weathered, due to chenical and biol ogi cal degradation over a 30-year-plus
period since release, and largely consists of the heavy (very | ow aqueous solubility) petroleumfraction

The SPLP data indicate that the remaining petrol eumconstituents are not |eachable. This conclusion is
supported by shall ow aquifer nonitoring results, which were generally bel ow screening | evels for petrol eum
constituents. A summary of the groundwater quality in the Fire Training Area is presented in Table 5.

In addition, several punping tests, using the Navy's water supply wells, were conducted to assess whet her
punpi ng the water supply wells would result in the transport of petrol eumconstituents to the aquifer
Sanpl i ng of shal |l ow groundwat er beneath the TPHinpacted soils during active punping did not identify any
petrol eum constituents, even at very low |l evel detection limts. Consequently, the TPHinpacted soils do not
pose a risk to nearby public and private water supply wells.

Di esel -range hydrocarbons were detected at a concentration of 5.2 ng/L (and 20 ng/L in a duplicate sanple) in
one surface water sanple collected fromthe outfl ow of a pipe discharging to a pond in the southern portion
of the Fire Training Area. Based on a review of historical site plans, the pipe appears to be connected to a
stormdrain systemand |ikely received TPH in runoff fromroadways or parking lots at the NVWS |l ab. However,
the exact source area of this pipe has not been determ ned.

6.3 Net Depot and Manchester State Park

Tables 4 and 9 summarize soil and seep discharge quality data for the Net Depot area. The analytical results
for the Net Depot and Manchester State Park areas of the Site indicated |imted exceedence of conservative

ri sk-based screening criteria. Several netals with concentrations slightly el evated above the screening
level s were detected in these areas, including arsenic (8.6 mg/kg), beryllium (0.8 nmg/kg), copper (71 ng/kg),
and zinc (231 ng/kg). Several surface water/seep sanples in the Net Depot area al so exceeded screening
level s for dissolved copper (30.6 ug/L) and total cyanide (5 ug/L). These seeps appear to be associated with
drai n pi pes which may receive stormwater runoff fromthe parking | ot areas.



7.0 SUMWARY CF SITE R SKS

CERCLA response actions at the Site, as described in the ROD, are intended to protect human health and the
environnent fromcurrent and potential future exposure to hazardous substances detected at the Site.

Basel i ne human health and ecol ogi cal risk assessnents were perforned to assess Site conditions and to
deternmine the need for cleanup. As set forth in the NCP, the risk assessnent provides an understandi ng of
the actual and potential risks to human health and the environnment at the Site, in the absence of any future
actions to control or mtigate these rel eases

7.1 Human Heal th R sks

Det ai | ed assessnments of the risks to human health involve a five-step process: 1) identification of

chem cal s of potential concern; 2) determ nation of exposure to the population(s) at risk; 3) assessnent of
contaminant toxicity; 4) quantitative characterization of site risk; and 5) evaluation of uncertainties

associated with the overall risk assessnent.

7.1.1 Chemicals of Potential Concern

The risk assessnment evaluated chemcals detected in at |east one sanple at a concentrati on above the nost
conservative risk-based screening | evels. These COPCs included seventeen netals and inorganics, ten

hydr ocar bons, four pesticides, PCBs, dioxin/furan congeners, and several m scellaneous organic chemcals. A
listing of COPCs detected at the Site is presented in Table 1

7.1.2 Exposure Assessnent

The exposure assessment characterizes exposure scenarios, identifies potentially exposed popul ati ons al ong
wi th pathways and routes of exposure, and quantifies contam nant exposure in terns of a chronic daily dose
(i.e., mlligrans of contam nant taken into the body per kil ogram of body wei ght per day).

Consi stent with recent EPA gui dance, hunman heal th exposure scenarios evaluated in the risk assessnent were
devel oped based on reasonabl e assunptions about future | and uses and human activities expected at the Site.
Most of the Site is currently used by EPA and NMFS as an environnmental |aboratory facility. In addition, a
smal | portion of the Site is used as a State Park. Based on input fromthe Manchester Annex Wrk G oup,
continued use of the Site for federal |aboratories and a State Park was assuned in eval uati ng potential human
health risks. Assuming future residential use at the Manchester Annex Site was considered unrealistic

The conceptual nodel for chem cal release, transport, and human exposure at the Site is presented on Figure
5, and exposure pathways are illustrated on Figure 6. Mechanisns for chenmical rel ease and exposure at the
Site include the foll ow ng:

. Direct contact with contam nated soils, sedinents, and debris

. Vol atilization, dust enission, and inhalation of chenmicals fromcontam nated surface soil

. Sol ubi l'i zation, transport, and drinking water consunption of chem cals in groundwater

. Surface water runoff and tidal erosion of surface soils and sedinents into waterways; and

. Transport of contam nants to O am Bay, bioconcentration and bi oaccurul ation through the food

chain, followed by recreational or subsistence-level consunption of contam nated seaf ood

EPA Superfund gui dance recommends that reasonabl e maxi num exposures be calculated in site risk assessnents.
Reasonabl e maxi mum exposure estinmates are cal cul ated using assunptions that result in higher than average
exposures to ensure that the risk assessment results are protective of the reasonably maxi num exposed
individual. For this risk assessnent, both average and reasonabl e maxi num exposures (RVE) were estinated
usi ng default exposure factors and cal cul ati on procedures described in EPA Region 10 risk assessment

gui dance. Average and upper 95th percent confidence limts (UCLs) of the arithmetic mean chem cal
concentrations detected at the Site were used to cal culate the concentration terns used in the exposure
assessnent. If the estimated UCL exceeded the maxi mum detected concentration, the estimate defaulted to the
maxi num det ect ed concentration

An individual's exposure to chem cals through activities such as digging in the soil, or eating shellfish
caught at the Site, was estimated assuming that current controls such as the existing landfill soil cover are
not maintained into the future



Currently, EPA prohibits shellfishing on its beaches, and staff working at the EPA and NVFS facilities
presently obtain six or fewer neals per year fromdamBay. This condition is partially the result of the
relatively |ow edible clambiomass at the Site resulting fromhabitat linitations. However, on-site
recreational and tribal subsistence harvesting of seafood within damBay could increase in the future

t hrough habi tat enhancenent. Follow ng the recomendations of the Washington State Departnent of Fish and
Widlife (WOFW and the Suquami sh Tribe, the risk assessnent eval uated recreational and subsistence
harvesting rates possible under a future habitat enhancenent scenario. Reasonable maxi mum harvesting rates
assuned in the exposure assessnent were 22 neals (3.4 kilograns [kg]) per year and 150 neals (23 kg) per year
for recreational and subsistence consunption, respectively.

7.1.3 Toxicity Assessnent

Toxicity and risk assessnents vary for different chem cals dependi ng upon whet her carcinogenic and

non- car ci nogeni ¢ risks are being evaluated. The toxicity criteria used in risk assessnents are based on the
endpoi nts observed from | aboratory or epideniological studies with the chem cals. Carcinogenic risks are
calcul ated using toxicity factors known as cancer potency factors (CPFs), while non-carcinogenic risks rely
on reference doses (RfDs). Wen available, toxicity factors used in this risk assessnment were obtai ned from
EPA's Integrated Risk Information System (IR'S; EPA, 1995a). In the absence of verified toxicity factors on
IRI'S, other EPA sources were consulted (Dollarhide, 1992; and EPA, 1985, 1989, 1993, and 1995b).

Ref erence Doses (RfDs). Reference doses are used to quantitatively eval uate non-carcinogenic toxicity of a
specific chemical. Reference doses are established by EPA at concentrations bel ow whi ch adverse health
effects are not known to occur. |In general, the RFDis an estimate (w th uncertainty spanni ng perhaps an
order of magnitude) of a daily exposure to the human popul ati on (including sensitive subgroups) that is
likely to be without an appreciable risk of deleterious effects during a lifetine.

Cancer Potency Factors (CPFs). The toxicity of potential human carcinogens are evaluated differently by EPA
It is assumed for carcinogens that no threshol d concentrations exist bel ow which adverse effects nmay not
occur. Probabilistic methods based on chenical -specific dose-response curves are used to establish slope
factors, which are then used to quantify potential risks fromexposure to carcinogens. Al though
dose-response curves are generated by EPA using human data when those data are avail abl e, dose-response
curves are often generated in |aboratory studies using high chenical concentrations. The dose-response curve
is fitted to a linearized nulti-stage nodel that extrapol ates the sl ope of the curve from high experinenta
concentrations to | ow concentrati ons at which people are typically exposed. The final CPF is based on the
upper 95th percentile UCL of the extrapol ated sl ope of the dose-response curve

Inorganic Lead. The methods used to assess exposure, toxicity, and risk are different for inorganic |ead
than for other contami nants. A great deal of information on the health effects of |ead has been obtai ned

t hrough decades of medical observation and scientific research. Some of the effects resulting from exposure
to inorganic | ead conmpounds are associated with increased blood | ead. However, these effects may occur at

bl ood lead levels so low as to be essentially without a threshold. Currently, EPA has considered it

i nappropriate to develop either an RfFD or CPF for inorganic |ead

EPA has devel oped and is using an |Integrated Exposure Uptake Biokinetic nodel of |ead exposures which has
been used in lieu of verified RFD and CPF criteria. The nodel has been applied primarily to residentia

sites, though limted applications have been devel oped for non-residential areas were considered in this risk
assessnent. Consistent with nodel results and state and federal cleanup guidelines, soil |ead concentrations
bel ow 1,000 m |l ligrans per kilogram (my/kg) were considered protective in non-residential areas. This value
was used as a risk-based soil concentration benchmark criterion for assessing el evated | ead concentrations
detected in soil at the site. Lead concentrations of up to 56,000 ng/ kg have been detected within the
Landfill Area of the Site (Table 2).

TPH. El evated total petrol eum hydrocarbon (TPH) concentrations up to 15,000 ng/ kg have been detected in the
Fire Training Area of the Site (Table 3). However, no verified oral toxicity factors have been derived for
TPH m xtures. EPA has devel oped provisional oral RfDs and CPFs for several TPH nixtures including gasoline
and di esel fuels based on extrapol ations of inhalation toxicity, since few other data were available. In
maki ng this provisional determ nation, EPA applied conservative uncertainty factors to address sone of the
possi bl e bias associated with route-to-route extrapolations. The provisional TPH toxicity criteria used in
this risk assessment are currently under EPA review.

7.1.4 Ri sk Characterization

For risk characterization purposes, the entire Site was considered in aggregate, utilizing UCL exposure point
concentrations within different areas of the Site to derive Site-wide RVEsS and risks. For cleanup
alternative eval uation purposes, the Site was divided into three different renedial action areas
characterized by different waste characteristics and response actions (see Figure 2 and Section 9.0 bel ow).



For carcinogens, risks are estimated as the increnental probability of an individual devel opi ng cancer over a
lifetine as a result of exposure to specific COPCs. Cancer potency factors are nultiplied by the estinated

i ntake (exposure) of a potential carcinogen to provide an upper-bound estimate of the excess lifetine cancer
ri sk associated with exposure at that intake level. The EPA' s current guideline for deternining whether the
reasonabl e maxi num cancer risk estimated for a given hazardous site exceeds "threshol d' cl eanup action |evels
is 10 -4 (1 in 10,000 probability of devel oping cancer resulting fromlifetime exposure to a carcinogen). By
conparison, the general target for lifetime cancer risks under MICA is 10 -5. Under both prograns, however,
a cancer risk goal of 10 -6 is generally used where practicable

Non- carcinogenic risk is evaluated by dividing the daily dose resulting fromsite exposure by the estinate of

acceptabl e intake (or reference dose) for chronic exposure. |If the ratio between these values (ternmed the
hazard quotient) is less than 1, then the exposure does not exceed the protective |level for that particul ar
chem cal. Conversely, hazard quotient values greater than 1 indicate a potential risk to human heal t h.

Under both the CERCLA and MICA prograns, if the sumof all chem cals' hazard quotients for an exposure medi um
(termed the hazard index) is greater than 1.0, then there may al so be a concern for potential health effects.

Potential health risks to individuals under the followi ng scenarios were eval uated:

. An on-site worker
. A subsi stence consuner of shellfish; and
. An occasional site visitor (including children).

Both the on-site worker and occasional site visitor (child) had simlarly high cal cul ated health risks

though the visitor scenario had slightly higher risk estimates. Calcul ated average and reasonabl e naxi mum
exposure cunul ative cancer risks and hazard indices for the three different exposure scenari os are summari zed
in Table 14. Under RVE conditions, a cunul ative Hazard Index of 1,000 and a total cumulative lifetinme cancer
risk of 1 x 10 -3 were cal cul ated based on the summation of all chemicals and potential pathways at the Site.
Cal cul ated health risks to the on-site worker and occasional site visitor are prinmarily associated with
potential skin contact and incidental ingestion of waste materials containing el evated metal and dioxi n/furan
concentrations. H gh concentrations of these conpounds are restricted to subsurface landfill waste naterials
and sinulator debris. |In addition, |ead concentrations detected within the landfill areas exceeded the

ri sk-based benchmark concentration for non-residential sites of 1,000 ng/kg. Based on the risk assessnent,
soil containing el evated TPH concentrati ons was not identified as a threat to hunman heal th

Potential health risks for the subsistence consuner of shellfish, while |lower, were still above
concentrations targeted by the State of Washington cl eanup program (MICA; Table 14). Health risks to the
subsi stence consumer of shellfish primarily result from consunption of PCBs in shellfish collected fromthe
intertidal area of C am Bay.

7.1.5 Uncertainty in the Human Health Ri sk Assessnent

The overall uncertainty in the human health risk characterization is represented in part by the differences
bet ween the average and reasonabl e naxi mumrisk estinates presented in Table 14. A sem -quantitative
sensitivity analysis was perforned to identify individual exposure and toxicity assessment assunptions which
contributed nost to the overall uncertainty in the risk estimates. The sensitivity analysis identified five
principal areas of uncertainty:

. Represent ati veness of key soil exposure concentration terns;
. Dernmal (skin contact) exposure assunptions and extrapol ations
. Possi bl e access to the Site by an occasional site visitor

. Toxicity assessnent of PCB congeners; and

. Ri sk characterization using cancer risk nodel s

Most assunptions incorporated into the baseline risk assessment were intentionally conservative so that the
ri sk assessment would be nore likely to overestimate rather than to underestimate risk. However, in some
cases the nature of the uncertainty is such that the inpact of the assunptions could result in an
overestimate or underestimate of Site risk.

7.2 Ecol ogi cal Risks

An ecol ogical risk assessnment was perforned to characterize current and potential future environnenta
threats at the Site, particularly to val uabl e ecol ogi cal resources such as O amBay habitats. The assessnent

whi ch addressed both aquatic and terrestrial exposures, incorporated a two-tiered approach. In the Tier
assessnent concentrati ons of chemicals of potential concern were conpared to toxicol ogi cal benchmarks which
represent concentrations of chemcals in environmental nedia (i.e., soil, water, sedinent, and biota) that

are presumed to be non-hazardous to the surrounding biota. Tier | relied on chemical concentration



neasurenents and conservative toxicity benchmark criteria available in the literature. Based on Tier
results, the need for and scope of nore definitive Tier Il biological evaluations were determined. Tier Il
incorporated Site-specific information as appropriate, and included biol ogical sanpling to support or refute
the Tier | findings.

The ecol ogi cal assessnent identified nmetals, PCBs, and furans in the Landfill Area which have the potential
to inpair mcrobial and soil processes, inhibit plant growth, and/or could result in toxicity to earthworns
and sensitive snmall rodents which inhabit the Site. Several of these netals are also currently discharging
fromthe landfill shoreline area at concentrati ons which could result in acute and/or chronic toxicity to
sensitive marine life. Because of tidal currents and associ ated m xi ng processes, the extent of elevated
netal concentrations within the shoreline area of damBay is likely limted to the immediate vicinity of

t he seepage face and seepage channel s

Metal s, PCBs, and 2, 4-di et hyl phenol were detected in intertidal sedinments of OamBay at concentrations
which could result in toxicity to sensitive marine infauna. Confirnmatory sedinent bi oassays general ly
confirned this condition. Further, elevated nmetals, PCB, and furan concentrations detected in intertida
shel I fish could pose a risk to wildlife which derive their entire diet fromprey obtai ned from d am Bay.
Overall, potential risks to the environnent at the Site are limted to the Landfill Area and to the
intertidal area of C am Bay.

Detection limts for mercury, PCBs, DDT, aldrin, and dioxins in seeps were not sufficient to evaluate risk to
marine aquatic life. However, these chem cals were incorporated in the ecol ogical risk assessnent at
one-hal f detection Ilimt values. Sone other chlorinated pesticides were also undetected at el evated detection
limts, but were not incorporated in the risk assessnent potentially causing a slight underesti mate of the
overall risk to aquatic life. Simlarly, detection linmts for several chlorobenzene conpounds were not
sufficient to conpare with ecol ogical sedinent criteria. However, Tier Il bioassay testing of Site sedinents
provided a direct measure of cumulative risk fromall Site contaninants.

8.0 REMEDI AL ACTI ON OBJECTI VES
8.1 Need for Renedial Action

The results of the baseline human health and ecol ogical risk assessments indicate that potential |ong-term
ri sks associated with soil and debris in the Landfill and Fire Training Areas, and sedi ment contam nation in
C am Bay, are above acceptabl e concentrati ons defined under both the state (MICA) and federal (Superfund)
regul ations. Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by
remedi al actions, may represent a current or potential threat to public health, welfare, or the environnent.
Consi stent with the NCP and EPA policy, renedial action is warranted to address these potential risks

This Record of Decision nmakes a distinction between cleanup | evels and cl eanup goals. deanup |levels
represent specific concentration linmts to protect hunman health and the environment, as defined by the
Site-specific risk assessnent and in applicable or relevant and appropriate regul ati ons (ARARs). Table 15
presents a listing of Site-specific cleanup | evels and cleanup goals. Renedial alternatives were devel oped
for the Manchester Annex Site to attain these cleanup |evels.

In contrast, cleanup goals are conceptual targets for additional Site-specific cleanup of two key

contam nants: TPH and PCBs. The soil cleanup goal for diesel and oil-range TPH as defined by MICA is 200
ng/ kg. However, because of the low |l eachability and | ow risk associated with TPH at the site, attainment of
this goal is not necessary to provide protection of human health and the environnent. Neverthel ess, where
practicabl e, additional operations and mai ntenance controls may be appropriate to further reduce TPH rel at ed
risks.

Al t hough sedi nment cleanup levels for the Manchester Annex Site were based on the existing recreationa
exposure condi tion, sedinent and tissue cleanup goals for PCBs were devel oped assunming a possible long-term
subsi stence fishing use of amBay (Table 15). Both sedinent and shellfish concentrations are predicted to
decline rapidly follow ng remedi ation to the recreational -based cleanup | evels. R sks associated with

subsi stence fishing can be controlled by inplenmenting tenporary limtations on subsistence-Ilevel consunption
during the initial recovery period. 1In this case, nmonitoring would be perfornmed to verify attai nment of the
cl eanup goal s

8.2 Landfill Area and d am Bay
The human health and ecol ogi cal risk assessnent identified potential threats associated with a variety of

netal and organic chemcals detected within the Landfill Area. Based on the risk assessnent the follow ng
remedi al action objectives were devel oped for the Landfill and dam Bay areas of the Site



. Prevent human and wildlife contact with solid wastes and soils/sedinments in the landfill;

. Prevent fugitive dust em ssions containing asbhestos;
. Prevent shoreline erosion of landfill wastes;
. Reduce sol ubilization and nmigration of landfill contam nants to damBay by elimnating seeps

or by inproving the quality of the seeps so that they neet water quality criteria

. Reduce concentrations of netals, PCBs, and 2, 4-di met hyl phenol to bel ow cl eanup | evels for
sediments in the biologically active zone (0 to 10 cmdepth); and

. Prevent subsistence-level harvesting of shellfish in the nearshore areas of damBay until the
shellfish are determned to be safe to consume at a subsistence |evel

I nstead of establishing nunerous chemcal -specific cleanup levels for soils and solid wastes present within
the upl and and shoreline areas of the Site, the presunptive renmedy for mlitary landfills (capping) was first
applied to the Site to determne if this presunptive renedi ati on approach coul d achieve nost or all of the
identified renedial action objectives. The area to be contained within the cap was initially deternined

based on the physical extent of landfill debris. The extent of solid wastes at the Site is depicted on
Fi gure 7.

To eval uate the protectiveness of the presunptive renedy applied to the Landfill Area, the residual risk
associated with soils and sedinents |ocated i medi ately adjacent to the landfill area (i.e., outside the

footprint of the presumed capping area) was cal cul ated usi ng net hodol ogi es equi val ent to those used in the
baseline risk assessment. The results of this assessnent reveal that, even under RVE conditions, risks to
on-site workers, occasional site visitors, and terrestrial wildlife would be bel ow both MICA and CERCLA ri sk
goals (i.e., cancer risks below 1 x 10 -5, Hazard Index below 1, and no identified risk to the upland
environnent). The presunptive renedy is therefore adequately protective of upland exposure conditions wthin
the Landfill Area

Wil e the presunptive remedy of landfill capping would al so achi eve substantial risk reductions for existing
or potential receptors in damBay (i.e., aquatic life and subsistence fishers), this action nmay not be
sufficient by itself to achieve all of the identified renedial action objectives within the marine

envi ronnent. Accordingly, chem cal -specific cleanup |evels and cleanup goal s were devel oped for aquatic
exposure pathways which will achieve overall risk management goals as foll ows:

. A cumul ative cancer risk goal under future RMVE conditions of 1 x 10 -5 (MICA Met hod C
criterion), considering conbined seafood ingestion, sedinent contact and incidental sedinment
i ngestion pat hways;

. A cunul ative hazard i ndex under future RVE conditions of 1, also based on a cunul ati ve pat hway
anal ysi s;

. No identified risk to aquatic biota and other wildlife; and

. Conpl i ance with applicable or relevant and appropriate requirenents (ARARs), including State of

Washi ngton surface water quality standards (Chapter 173-201A WAC) and sedi ment managenent
standards (Chapter 173-204 WAQ).

The cl eanup | evel s and cleanup goals relevant to the Landfill and G am Bay areas of the Site are summari zed
in Table 15.

8.3 Fire Training Area

Besi des the Landfill/C am Bay area, the only other area of the Site which poses an identified risk to human
health and the environment is the Fire Training Area (Figure 8). The risk assessment identified potential
threats associated w th dioxin/furan congeners detected prinmarily within the sinulator areas. Based on

the risk assessnent, the followi ng renedial action objectives were developed for the Fire Training area

. Prevent human and wildlife contact with sinmulator debris and soils containing dioxin/furan
concentrations greater than the cleanup level; and

. M ni m ze sol ubilization and migration of TPH i nto groundwat er



As di scussed above, the Site is not an existing or potential future residential site, nor does the Site
qualify as an industrial site under the MICA cl eanup regul ation. Chem cal -specific cleanup |evels and

cl eanup goal s were devel oped for this upland area of the Site using the baseline risk assessnent along with
the follow ng risk managenment goal s:

. A cumul ative cancer risk goal under future RVE conditions of 1 x 10 -5 (MICA Method C
criterion), considering cunulative soil contact incidental soil ingestion, inhalation, and
drinki ng wat er pat hways;

. A cumul ative hazard index under future RVE conditions of 1, also based on a cunul ative pat hway
anal ysis; and

. Conpl i ance with ARARs including State of Washington MICA Method C soil cleanup levels for
non-industrial sites (WAC 173-340-740).

The cl eanup | evel s and cl eanup goals relevant to the Fire Training Area are sumnmari zed in Table 15. A soi

cl eanup goal for TPH (as diesel) was established for this area of the Site based on the MICA Met hod A
(routine) cleanup | evel. However, since the site-specific risk assessnent and | eachability testing indicated
only a lowrisk fromTPH no chem cal -specific cleanup |level is necessary.

8.4 Net Depot and Manchester State Park

Baseline risks within the fornmer Net Depot (current EPA | aboratory) and Manchester State Park areas of the
Site were deternined to be bel ow both human health and environnental risk managenment goals (i.e., cancer
risks below 1 x 10 -5, Hazard Index below 1, and no identified risk to the upland environnent).

Consolidation of relatively small quantities of solid waste fromthe Manchester State Park to the current EPA
property is anticipated as a result of the presunptive renmedy (landfill capping), primarily because the
presence of a utility corridor which runs along the property boundary may interfere with renediation if the
wastes are not relocated. (Construction of the cap over the utility corridor should be avoided. As an
alternative to waste consolidation, the utility corridor may be relocated.) Accordingly, no further remedi al
action objectives were devel oped for the Net Depot and Manchester State Park areas of the Site

8.5 G oundwat er

Currently, water supply for the NWFS and EPA facilities is provided by an off-site source. Wth the
exception of the Qutwash Aquifer, near the Fire Training Area at the southern edge of the Site, groundwater
present throughout the Site is not a current or potential source of water supply. No chenicals have been
detected at concentrations above risk-based and aesthetic screening levels in shallow groundwater bel ow the
Fire Training Area or within the Qutwash Aquifer. The Fire Training Area is the only area at the Site which
occurs near the water supply aquifer (Qutwash Aquifer). The |low potential risk to human health associ ated
with groundwater at the Site was also confirmed by the site-specific risk assessment (cancer risk | ess than
10 -6; hazard index less than 0.3). Accordingly, no renedial action objectives were developed for Site
groundwat er, outside of the seep cleanup levels applicable to the landfill shoreline area (see Table 15).

8.6 Renedi ati on Areas and Vol unes

Areas exceeding soil and sedinent cleanup levels in the Landfill/ O am Bay portion of the Site are shown on
Figure 7. Areas exceeding soil cleanup |evels and cleanup goals in the Fire Training Area are shown on
Figure 8. (The Net Depot and Manchester State Park areas of the Site conmply with all cleanup levels.)
Site-wide area and volune estimates for all nedia exceeding soil and sedinent cleanup |levels are provided in
Table 16. The entries in this table reflect further refinement of the areas and vol unes presented in Table
3-3 of the Feasibility Study.

9. 0 DESCRI PTI ON OF ALTERNATI VES

Various cleanup alternatives ranging fromno action to conplete renoval /treatment of contaninated materials
were identified and evaluated in the Feasibility Study (FS). Area-specific subsets of these alternatives
were considered in the Proposed Plan, as discussed bel ow.

9.1 Alternatives for the Landfill and O am Bay Sedi ments

O the six alternatives evaluated in the FS for cleanup of the Landfill and C am Bay sedi nents, the follow ng
four were considered in the Proposed Pl an

(1A No Action (FS Alternative Al)



(2A) Capping of Upland Landfill, Arnoring over Intertidal Debris, and Placenent of a Thin Cap over
Renai ni ng | npacted Sedi nents (FS Alternative A2)

(3A) Cappi ng of Upland Landfill, Excavation of Intertidal Debris and Placenent of Design Fill, and
Pl acemrent of a Thin Cap over Remaining |npacted Sediments (FS Alternative A5).

(4A) Excavation/ Dredging, Limted Treatment and O f-Site D sposal of Al Landfill Debris, Soils,
and I npacted Sedinents (FS Alternative A6).

Descriptions of these four alternatives are presented bel ow.
Alternative 1A-No Action. The No Action Alternative provides a baseline against which to conpare the other

alternatives to evaluate their effectiveness. Under this alternative, the Landfill and C am Bay sedi nents
woul d be left as they currently exist.

Alternative 2A-Capping of Upland Landfill, Arnmoring over Intertidal Debris, and Placenent of a Thin Cap over
Remai ni ng I npacted Sedinents. This alternative includes capping the upland portion of the Landfill, placing
a hydraulic cutoff system upslope of the cap, placing a rock and cobbl e arnor over the portion of the
Landfill that extends into damBay, and placing a thin cap over inpacted sedinments in O am Bay.

Prior to cap construction, any solid waste | ocated west of the utility corridor which runs al ong the

EPA/ Manchester State Park property boundary woul d be excavated and pl aced on the renaining upland | andfil
area. (Alternatively, the utility corridor could be relocated to outside the solid waste area.) The cap
woul d be designed to neet state M nimum Functi onal Standards requirenents and be consistent with the
long-termplans for the property. The hydraulic cutoff systemwould keep groundwater and surface water from
entering the Landfill along its upslope edge. Figure 9 shows the approxinate areal extent of the landfill
cap and hydraulic cutoff system

Armoring of the landfill areas lying within the intertidal zone of CamBay would prevent further erosion of
the landfill waste and provide a physical barrier to keep people and wildlife away fromthe debris. Figure
10 shows a schematic cross section of the armor layer. It may be 2 to 3 feet thick and would be filled with

finer grained soils to provide a suitable environnent for nmarine organi sns. The arnor |ayer would raise the
el evation of the beach, causing an outward (seaward) shift in the high water line, and resulting in the |oss
of up to one acre of existing aquatic area. Based on input fromthe Manchester Site RI/FS Wrk G oup,
neasures to mtigate the | oss of aquatic habitat would need to be considered as part of this alternative

Prior to placenent of the arnor |ayer, a cap consisting of clean sediments or simlar naterial would be

pl aced over the silt basin sediments to isolate themfromthe intertidal environnent. Sufficient cap
material would be placed to fill the existing depression flush with the surroundi ng nudline (nom nal 2-foot
cap thickness).

Rows of clean sedinent (w ndrows) woul d be placed over sedi ments exceedi ng sedi nent cleanup levels in the
intertidal zone of CamBay which are not covered by the arnmor layer or silt basin cap. Tide and wind forces
woul d spread the clean sedinent out naturally and evenly over time. Renmining sedinments with | ow
concentrations of PCBs (exceeding the cleanup goal but posing mininal risk) are expected to recover rapidly
once the source of contanination, erosion of the landfill waste, is elimnated. The natural recovery of
these sediments, without the thin | ayer cappi ng of sedi ments exceedi ng the sedinent cleanup |evels, was
predicted to occur largely by burial and resuspensi on processes, based on nodeling performed during the
RI/FS. The addition of clean sedinment in those areas exceedi ng the sedi ment cleanup | evels should enhance
the recovery of these remaining sedi nents through burial processes.

Long-termland use restrictions to prevent activities which could danmage the cap, and a cap nai ntenance
program woul d be inplenmented. Potential construction inpacts to the freshwater wetlands adjacent to the
sout hern edge of the landfill (and to the potential energing wetlands on the landfill area itself) would be
addressed during final design. Restrictions on subsistence-level shellfish harvesting would apply until the
Washi ngton State Department of Health and the Suquam sh Tribe deternmine that the shellfish are safe for

subsi stence-| evel harvesting. Unacceptable human health risks of consuming shellfish were found only at

subsi stence consunption rates (which are considerably higher than recreational consunption rates) of
shellfish fromtidel ands adjacent to the Landfill and Fire Training Area. Sedinent and tissue cl eanup goal s
are predicted to be net 3 to 5 years after renedial construction is conpleted. Sedinent and shellfish tissue
in damBay would be nonitored periodically by the Corps to track recovery.

Any seeps observed during low tides would also be nonitored for water quality, Based an prelimnary analysis,
pl acenent of the armor |ayer, installation of the hydraulic cutoff system and capping of the upland | andfil
woul d likely reduce the nmetals concentrations in seep discharge to bel ow cl eanup | evels. Seep discharge
woul d be further evaluated as part of the final design



Alternative 3A- Capping of Upland Landfill, Excavation of Intertidal Debris and Placenent of Design Fill, and
Pl acemrent of a Thin Cap over Renmining inpacted Sedinments. This alternative is simlar to Alternative 2A
descri bed above in ternms of capping of the upland Landfill, except that landfill debris in the intertidal
zone woul d be excavated and pl aced on the upland Landfill prior to capping. The objective of this
alternative is to mnimze the inpact to the aquatic habitat and maxi m ze | ong-term beach stability. The
excavation backfill would include a "design fill" conponent to hel p achieve water quality criteria in the
seeps by reducing the flux of contam nants |eaching fromlandfill materials (w thout altogether elininating
tidal exchange), and enhancing tidal dispersion and seawater m xing. The backfill mnust al so provide erosion
protection and the best possible habitat for nmarine organisnms. The areal extent of the backfill would be
limted to the pre-excavation footprint of the landfill wastes.

Figure 11 shows the conceptual design of the excavation backfill used in the FS for cost estimating purposes.
It was assumed that the silty sand | ayer beneath the interticlal debris would be excavated along with the
debris itself, so that the design fill material could be keyed into the underlying sandy silt. However,

desi gn of the excavation and backfill requirenents under this alternative, including the need to excavate the
silty sand | ayer, would be determ ned during the renedi al design phase.

Excavation of the intertidal landfill debris (volume estinated at 7,000 to 10,000 cubic yards) is expected to
be difficult because of the presence of subnarine nets and the aggl onerated nature of the debris. Special
equi pnrent may be required, including hydraulic shears and torches, to facilitate debris excavation and size

reduction to allow placenent/conpaction in the upland landfill. Protective measures such as a tenporary di ke
woul d be constructed offshore to prevent inundation at high tide and mnimze the potential for drainage of
landfill runoff and suspended sedinent into dam Bay during excavation/construction activities. The same

land use restrictions, cap mai ntenance, restrictions on shellfish harvesting, and sedi nent/tissue nonitoring
as in Alternative 2A would apply. Sedinent and tissue cleanup goals are predicted to be met 3 to 5 years
after renedial construction is conpl et ed.

Al ternative 4A-Excavation/Dredging, Limted Treatnment, and O f-Site Contai nment of Al Landfill Debris,

Soils, and Inpacted Sedinments. In this alternative, all landfill debris (both intertidal and upland) woul d
be excavated and di sposed of in an approved off-site landfill. During the RI/FS investigation, roughly half
of the landfill soil sanples analyzed by TCLP failed for lead, indicating that a large fraction of landfill

material s may be characterized as hazardous waste and, therefore, require special handling and treatnment
bef ore di sposal .

A very large volunme of soil/debris would need to be excavated in this alternative. As with the intertidal
debris, upland debris is expected to be difficult to excavate. The uplands excavation area would be restored
by backfilling with clean inported fill and revegetating. The intertidal excavation would be backfilled with
cobbl e and habitat material.

Al O am Bay sediments exceeding the cleanup |evels wuld al so be renoved and di sposed of in an off-site
landfill. No long-termnonitoring would be necessary for Alternative 4A

It is estimated that Alternative 4A would require nmore than 2 years of field inplementation. By contrast,
construction in Alternatives 2A and 3A could likely be conpleted in a single construction season.

9.2 Alternatives for the Fire Training Area

O the five alternatives evaluated in the FS for cleanup of the Fire Training Area, the follow ng three were
considered in the Proposed Pl an:

(1B) No Action (FS Alternative Bl);
(2B) Renoval of Al D oxin-Contam nated Materials and In-Place dosure of USTs (FS Alternative B3).
(3B) Renoval of USTs and Al Petrol eum and D oxin-Contaminated Materials (FS Alternative B5).
Descriptions of these three alternatives are presented bel ow
Alternative 1B-No Action. The No Action Alternative provides a baseline against which to conpare the other

alternatives to evaluate their effectiveness. Under this alternative, the USTs and all petroleum and
di oxi n-contam nated nmaterials would be |eft in-place.

Alternative 2B-Renoval of Al D oxin-Contam nated Materials and In-Place Cosure of USTs. In this
alternative, debris contained in structures within the main sinulator conplex with high concentrations of
di oxin woul d be transported for disposal in an approved RCRA hazardous waste landfill. Limted areas of

| ower concentration dioxin-inmpacted soil outside the main simulators and soil/debris |ocated north of the



simul ators woul d be excavated and di sposed of in an approved off-site landfill. Soils beneath the sinulators
woul d be sanpl ed and analyzed only if evidence of potential |eakage through the simulator structures is
identified. The structures would be denolished if needed to conplete renoval of dioxin-inpacted soils.

USTs in the Fire Training Area woul d be closed in-place follow ng state UST closure requirements. Piping
systens and a small volume of TPHinpacted soils excavated incidentally along with the piping, would be

di sposed of off site. To address remaining soils with TPH concentrati ons greater than the Site cl eanup goal
(200 ppn), there would also be restrictions and gui delines established for activities which may disturb areas
where these soils are |eft in-place.

Alternative 3B-Renoval of USTs and All TPH and Dioxin-Contam nated Materials. Simlar to Alternative 2B,
this alternative includes excavation and off-site disposal of all dioxin-contaninated soil and debris.

I nstead of being closed in-place, USTs woul d be removed and di sposed of off site using conventional methods.
In addition, soils with TPH concentrations greater than the Site cleanup goal woul d be excavated and
biologically treated (via landfarmng) on Site to achieve the cleanup goal. Structures in the i mediate
vicinity of the TPHinpacted soils (including the fire training stations and the main sinulator conplex)
woul d be denolished and renoved fromthe Site.

I npl ement ation of Alternatives 2B and 3B could be conpleted in a single construction season.

9.3 Alternatives for the Not Depot and Manchester State Park

"No Action"” is the only alternative considered in the Proposed Plan for the Net Depot and Manchester State
Park areas of the Site, since these areas were not identified as posing a risk to human health or the
environnent. [As discussed in Section 8.4, the small portion of the landfill |ocated on Manchester State
Park property will be addressed under the presunptive renedy (landfill capping)]. This alternative woul d

result in the Net Depot and Manchester State Park areas of the Site being left in their current condition.

10. 0 SUMVARY CF COVPARATI VE ANALYSI S OF ALTERNATI VES

Each of the renediation alternatives di scussed above were eval uated against the nine criteria specified by
the NCP. The nine criteria include:

. Two threshold criteria (overall protection of human health and the environment, and conpliance
with ARARs), which nust be net for an alternative to be sel ected;

. Five balancing criteria (long-termeffectiveness and pernanence; reduction of toxicity,
mobi lity, or volune through treatment; short-termeffectiveness; inplenentability; and cost)
for conparing and choosing a preferred alternative, and

. Two nodifying criteria (state acceptance and conmmunity acceptance) which are factored into
sel ection of the final cleanup action.

The follow ng sections discuss and conpare renediation alternatives relative to the above criteria.
10.1 Evaluation of Landfill and damBay A ternatives by Oriteria

Overall Protection of Human Health and the Environment. Alternatives 2A, 3A, and 4A are protective of human

health and the environment in terns of reducing the risk of inpacts fromlandfill contam nation. Site risk
reduction is achieved in Alternatives 2A and 3A primarily by isolating inpacted media from human contact and
the environnent; however, Alternative 2A would result in the loss of up to 0.9 acre of aquatic habitat. In

Alternative 4A, it is achieved by renoving inpacted nedia fromthe Site.

No Action (Alternative 1A) is not protective of human health or the environment, the thus will not be
considered further in this evaluation.

Conpliance with ARARs. Alternatives 3A and 4A, which include renoval of the intertidal debris and excavation
and renoval of the entire landfill, respectively, conply with all ARARs. There was consi derabl e di scussion
within the Manchester Wrk Goup on whether Alternatives 2A will achieve conpliance with all ARARs. One
areas of uncertainty with Alternative 2A, raised by the state, is the conpliance of seep discharges at the
landfill toe with surface water quality criteria. A though prelimnary eval uati ons of the expected
performance of Alternative 2A indicated that landfill capping and other hydraulic controls included in this
alternative would be nore likely than not to achieve conpliance with surface water quality criteria at the
seepage di scharge point(s), this condition could not be fully evaluated without detail ed nodeling, which was
beyond t he scope of the FS.



In addition, the natural resource agencies in the Work Goup articulated their position that habitat
mtigation woul d be necessary under Alternative 2A to conpensate for the | oss of aquatic habitat function and
area. Although prelimnary on-site nmitigation options were identified which would partially restore
historical salt marsh habitat within this area and create nore aquatic area than would be lost, the resource
agenci es deternined that other renedial options such as Alternative 3A provided a practicable alternative to
Alternative 2A which could obviate the need for any conpensatory nitigation. Because the Washington State
Hydraul i c Code Rul es (Chapter 220-110 WAC) set forth priorities to avoid or mnimze aquatic habitat inpacts
wher ever possi ble, and all ow consideration of conpensatory mtigation only when inpacts are unavoi dabl e, the
resource agenci es concluded that selection of Alternative 2A may not be consistent with the state ARAR

The Manchester Wrk G oup was not able to reach an agreement on what constituted the need for or an
appropriate level of mtigation (e.g., ratio of replacenent habitat to | ost or inpacted habitat), in part
because there is currently no clear state or federal regulatory criteria for determ ning the need for and
level of mtigation for actions taken at CERCLA sites. Consequently, Alternative 2A has a greater |evel of
uncertainty with respect to ARAR conpliance, possibly with attendant cost and schedul e inpacts

Long- Term Ef fecti veness and Pernmanence. The landfill cap and upgradi ent hydraulic cutoff systemincluded in
Al ternatives 2A and 3A prevent direct contact exposure to upland landfill debris and effectively isolate the
debris fromprecipitation and groundwater infiltration. Provided these systens receive periodi c nmaintenance,
they are expected to achi eve |ong-term protection

The landfill toe remedial conmponents of Alternatives 2A and 3A both prevent direct contact exposure to
landfill debris in the intertidal zone. However, Aternative 3A does provide sone consolidation of the
landfill waste by excavating the landfill toe and placenent in the upland portion of the landfill.

Alternative 3A is also designed to provide sufficient isolation of the debris fromintertidal flushing such
that cleanup levels are achieved at the seeps. Both Alternatives 2A and 3A appeared to be generally simlar
in terns of their permanence, relative to susceptibility to beach erosion, though additional design anal yses
woul d be necessary to fully evaluate this condition. Excavation and placement of design fill under
Alternative 3A would afford greater waste isolation in a severe beach erosion event based on the greater

t hi ckness of clean fill materials.

Alternative 4A provides |long-termeffectiveness and permanence at the Site by renoving all materials
exceeding cleanup levels. A large portion of these materials would be contained off site

Reduction of Toxicity, Mbility, or Volume through Treatnent. Alternatives 2A and 3A do not include any

treatnment to reduce toxicity, nobility, or volume of site contam nants. |In Aternative 4A al
characteristic Dangerous Waste materials fromthe landfill undergo on-site stabilization to reduce the
potential for netals |leaching. The portion of the landfill debris which is likely to characterize as

Danger ous Waste is unknown.

Short-Term Ef fectiveness. Short-termeffects associated with the construction/inpl enentati on phase of a
renmedi al alternative include inpacts to the environnment to construction workers, and to the adjacent
community (including enpl oyees working at the EPA/ Ecol ogy Environnental Laboratory and the NWFS Field
Station). Capping of the upland landfill (Aternatives 2A and 3A) is expected to have mninmal short-term
inmpacts. The existing landfill cover soil provides protection agai nst exposure to upland landfill debris.
Dust control mneasures during construction would be inmportant to ninimze short-terminhalation risks and to
mni mze airborne particul ate rel eases and associated quality control problens within the environnmenta

| aboratories. The general public does not have access to the Landfill Area. An alternative access route to
the EPA | aboratory may need to be provided during construction activities.

The nmajor potential inpact associated with construction in the intertidal zone is short-term degradation of
the aquatic environment. The inpacts of construction activities in Alternative 2A, which include placenent

of protective arnor over the landfill toe, are expected to be relatively minor. Intertidal construction
activities in Alternative 3A are nore extensive, including debris excavation at the landfill toe. Short-term
i mpacts associated with excavation of landfill debris in the intertidal zone include disturbance of aquatic
habi tat during placenent and renoval of a tidal di ke and debris renoval, and potential release of
contaminants associated with landfill debris to the environment. Measures taken to mnimze short-term

inpacts to the aquatic environnment would include working during low tides to the extent possible, and
pl acenent of a tenporary dike during debris excavation to prevent erosion of cut faces into dam Bay.

Excavation of landfill debris in Alternatives 3A and 4A woul d subject construction workers to significantly
hi gher constituent concentrations conpared to Alternative 2A due to the increase |evel of waste excavation
and di sposal. Exposure potential would be largest by far in Alternative 4A, where all landfill debris would

be excavat ed.

Inmpl erentability. The construction conponents of Alternative 2A require only conventional nethods and



equi pnent, and are readily inplenented. However, the inplenmentability of mtigation nmeasures required with
Alternative 2A are uncertain, since the type and extent of mtigation have not been determ ned.

Alternative 3A requires partial excavation of the landfill (the intertidal portion only), and Alternative 4A
requires conpl ete excavation of all landfill debris. Landfill debris is expected to be difficult to excavate
because of subnarine nets and aggl onerated wastes reported to be present. Size reduction of the excavated
debris may al so be difficult using conventional methods. Field trials of excavation and/or size reduction
techni ques may be required prior to renedial design of an action which includes excavation of landfill

debri s.

The on-site treatnment (stabilization), transportation, and di sposal conponents of Alternative 4A would all
likely present major inplementation hurdles based on the large quantity of material involved. An estinated
140,000 tons of material would be transported off the Site. Even assuming that only a small fraction of
excavated materials would require stabilization, the construction phase of Alternative 4A would likely
require several years to inplenent

Al ternatives 2A through 4A involve dredge and fill activities in the damBay intertidal zone. These
activities would require coordination with several government agencies, |eading to possible inplenentation
difficulties and del ays.

Construction in Alternatives 2A through 4A woul d inmpact the only access road to the EPA/ Ecol ogy Environmnent al
Laboratory. Provision nust be made for access to these facilities. The institutional controls required in
Alternatives 2A and 3A are considered easy to inplemnent.

Cost. The estinated cost of each renediation alternative for the Landfill and damBay is shown bel ow

Present Worth

Initial of Annual Present Wrth
Al ternative Cost s O8&M Cost s of Total Costs
1A $0 $0 $0
2A $3, 100, 000 $370, 000 $3, 500, 000
3A $4, 600, 000 $260, 000 $4, 900, 000
4A $47, 000, 000 $0 $47, 000, 000

Not es:
(1) Present worth estimates assune an annual inflation rate of 2.2 percent. A maximumproject life of 30
years is assuned, in accordance with EPA guidance. Estimates are in 1996 dollars.

State Acceptance. The State of Washington has reviewed the Landfill and dam Bay alternatives, and has
expressed a strong preference for Alternative 3A which involves excavation of the landfill toe fromthe
intertidal zone. The state has also indicated that arnoring of the landfill toe under A ternative 2A woul d

require mtigation measures to offset the | oss of aquatic habitat.

Public Acceptance. The public has had the opportunity to review and conment on the range of alternatives
considered for renediation of the Landfill and damBay. At the enployee briefing on the preferred
alternative, several concerns were raised regarding inplenentation of the renedial action, including issues
of site access, enployee health and safety, and disruption of |aboratory functions. As noted in the

Responsi veness Summary (Attachment A), the on-site laboratories will have opportunities to review and comment
on draft versions of the remedi al design and construction docunents, to assure that enpl oyee concerns are
addressed before construction activities begin.

The overal | supportive public comments received during the conment period for the Proposed Plan and at the
public neeting have been interpreted as acceptance of the proposed alternative.

10.2 Evaluation of Fire Training Area Alternatives by Criteria

Overall Protection of Human Health and the Environment Alternatives 2B and 3B are protective of hunman heal th
and the environnment in terms of reducing the risks associated with dioxin-inpacted soil and debris in the
Fire Training Area. The prinmary difference between the alternatives is the extent to which TPHinpacted soils
are cleaned up. These soils are excavated and treated on the Site in Alternative 3B. However, since the
TPH i npacted soils represent a limted Site risk, this alternative is only slightly nore protective than



Al ternative 2B.

No Action (Alternative 1B) is not protective of human health or the environnent, thus will not be considered
further in this eval uation.

Conpl i ance with ARARs. Alternatives 2B and 3B conply with all ARARs.

Long- Term Ef fecti veness and Pernmanence. Of-site disposal of dioxin-inpacted soil and debris in Alternatives
2B and 3B permanently renoves fromthe Site all risks associated with those materials. However, containnent
is not nornally regarded as a permanent technology. Both Alternative 2B and 3B are simlar in terns of the
reduction of Site risk. By leaving the TRHinpacted soils in-place, Aternative 2B provides sone potenti al
for future exposure, although the petroleumresidual is largely non-leachabl e and poses only a nminimal risk
at the Site. Landfarmng (Alternative 3B) provides pernmanent reduction of TPH in soil to below the cl eanup
goal .

Reduction of Toxicity, Mbility, or Volume through Treatnent. As noted above, |andfarm ng of TPH i npacted
soils in Alternative 3B reduces the toxicity of these soils, whereas Alternative 2B | eaves TPHinpacted soils
untreated. PCB-inpacted petrol eum product/sludge renoved fromthe USTs woul d be di sposed of off the Site by
pl acenent in an approved landfill or incineration.

Short-Term Ef fecti veness. The greatest exposure risk to construction workers is in the renoval of the debris
frominside the sinmulators, which is a conponent of Alternatives 2B and 3B. Excavati on of di oxi n-contam nated
surficial soil and external debris presents |ess of an exposure risk, based on the | ower concentrations found
in those materials. Exposure risks associated with UST closure/renoval and TPH i npacted soil

excavation/bi orenedi ation are relatively mnor. Construction worker exposure would be mnimzed through the
use of protective clothing, dust control, and respirators if required.

Alternatives 2B and 3B are not expected to have appreci able short-terminpacts on the environment or on the
| ocal community.

I npl erentability. The construction conponents of Alternatives 2B and 3B require only conventional methods
and equi prent, and are readily inplenented. Biological treatment of TPHinpacted soil via |andfarmng
(Alternative 3B) has been denobnstrated at nany sites, and is readily inplenmented. The institutional controls
associated with the TPH i npacted soils left in-place in Alternative 2B are consi dered easy to inplenent.

Cost. The estimated cost of each renediation alternative for the Fire Training Area is shown bel ow

Present Worth

Initial of Annual Present Wrth
Al ternative Cost s &M Cost s of Total Costs
1B $0 $0 $0
2B $740, 000 $0 $740, 000
3B $2, 400, 000 $0 $2, 400, 000

Not es:
(1)Present worth estinmates assume an annual inflation rate of 2.2 percent. A nmaxinmumproject life of 30
years is assuned, in accordance with EPA guidance. Estimates are in 1996 doll ars.

State Acceptance. The State of Washington has reviewed the Fire Training Area alternatives and has expressed
a preference for Alternative 2B as an appropriate response action. The state has approved this docunent and
the sel ected renedy.

Publ i c Acceptance. The public has had the opportunity to review and comrent on the range of alternatives
considered for renediation of the Fire Training Area. The overall supportive public comrents received during
the comment period for the Proposed Plan and at the public neeting have been interpreted as acceptance of the
proposed al ternative.

11. 0 THE SELECTED REMEDY

The alternative selected for the remedial action at the Manchester Annex Superfund Site is generally
consistent with Alternative 3A for the Landfill and O am Bay sedinents, Alternative 2B for the Fire Training
Area, and No Action for the Net Depot Area and Manchester State Park. This renedy is preferred because it
conplies with all ARARs, provides |long-termprotection of human health and the environnment, and is consistent



with the state preference, while striking a balance between Site risk reduction and cost. The renedi a
action, to the extent practicable, will be carried out in a manner that is not likely to jeopardize |isted
species or adversely affect critical habitat.

The sel ected renedy, which will cost an estimated $5.4 nmillion (present worth), includes the follow ng
actions.

11.1 Excavation of Intertidal Debris and Placenent of Design Fill

. Landfill debris located in the intertidal zone of damBay will be excavated to the extent
necessary to establish a stable shoreline protection systemand to allow placenment of the
design fill (described below). The goal is no net |oss of aquatic habitat. A tenporary dike

or other neans will be used to prevent erosion of cut faces into damBay, and construction
nmet hods will be selected during remnedial design/remedial action to mnimze disturbance of the
intertidal area adjacent to the excavation. The volune of intertidal debris requiring
excavation is estimated to be in the range of 7,000 to 10,000 cubic yards.

. As described in Larson (1997), it is possible that |owdensity hunter-fisher-gatherer deposits
are on the forner beach surface underlying the intertidal debris. A Cultural Resources
Managenent Plan will be prepared during remedial design which specifies nonitoring procedures
personnel qualifications, notification requirenments, and treatnent of cultural resources if
they are discovered during remnedial construction

. Excavated material will be placed, to the extent possible, on the upland landfill area prior to
cappi ng. Based on the presence of subnmarine nets and the aggl onerated nature of the debris,
sone of the excavated nmaterial nmay be too large or otherw se physically unsuitable for

pl acenent/conpaction on Site. |f determ ned during renedial design to be cost-effective

t echni ques such as shearing will be used to reduce the size of excavated debris so that it can
be effectively placed on the on-site landfill. Debris that is physically unsuitable for

pl acenent on the landfill and not anenable to size reduction will be tested for waste

desi gnhati on purposes and di sposed of in an appropriate off-site landfill.

. The shoreline protection systemwill be designed to achi eve seep cl eanup | evels (Table 15),
provi de the best possible habitat for marine organi sns, and maxi m ze | ong-term beach stability.
It will include a "design fill" conmponent to help achieve water quality criteria in the seeps
by reducing the flux of contam nants |eaching fromlandfill materials (wthout altogether

elimnating tidal exchange), and enhancing tidal dispersion and seawater mxing. Details of
the shoreline protection systemw || be refined during final design

. Seeps at the foot of the finished construction, if observed, will be nonitored until conpliance
with seep discharge cleanup levels is established. Additional renedial measures will be
i npl enented, as necessary, if seep discharge cleanup | evels are not achieved.

11.2 Pl acenent of Thick Sand Cap over Silt Basin Sedi nents

. A cap, consisting of clean sedinments or simlar material, will be placed in the existing
intertidal depression ("silt basin") flush with the surrounding nudline, to isolate
contanmi nated basin sedinments fromthe intertidal environnment. Placement of the cap will be
coordi nated wi th wi ndrow pl acenment (di scussed bel ow).

11. 3 Pl acenent of Thin Cap over Remmining Surficial Sedinents Exceedi ng deanup Levels

. A thin cap of clean sedinent will be established over intertidal O am Bay sedi nent areas which
exceed cleanup levels, which are the S@. The cap area is estimated at roughly 5 acres. Cap
material will be placed in windrows, designed to be spread out evenly over time by wind and
wave forces. To the extent practicable, the gradation of the material used will be matched
with the existing native sedinent grain size.

. Details of thin capping (including volume of clean sedinent applied, w ndrow design, etc.) wll
be determ ned during final design. The overall goal is to reduce contam nant concentrations in
surficial sedinents sufficiently to assure that sedinent dwelling organisns, including
harvest abl e shel | fish resources, are adequately protected to support unrestricted use of the
cap area within several years of conpletion of the renedial action

. Cl am Bay sedi ment and shellfish tissue will be nmonitored in intertidal areas currently



exceedi ng the PCB cl eanup goal for sedinents (40 ug/kg [dry]) until conpliance with sedi nent
and shellfish tissue cleanup goals is established, or until the Washington State Departnment of
Heal th and the Suquam sh Tribe deternmine that the shellfish are safe for subsistence-|evel
harvesting; whi chever occurs first.

11.4 Installation of Landfill Cap and Hydraulic CQutoff System

Prior to cap construction, any solid waste | ocated west of the utility corridor which runs
al ong the EPA/ Manchester State Park property boundary will be excavated and pl aced on the
remai ning upland landfill area. (Aternatively, the utility corridor will be relocated to
outside the areal extent of solid waste.)

After placenent of debris excavated fromthe intertidal area and Manchester State Park (or

relocation of the utility corridor), the upland portion of the landfill (approximately 5 to 6
acres) will be capped in accordance with the State of Washington's M ni mum Functi onal Standards
(MFS) for solid waste landfill closures. (Design requirements of an MFS cap include a | ow
pernmeability cover liner with a 2 percent mnimum sl ope, protective |ayers above and bel ow t he
cover liner, landfill gas controls, and close construction quality control and inspection
requirenents.) The cap will be designed to be consistent with the owner's |ong-termplans for
the property, which may include use of a portion of the landfill area as parking for a future

| abor at ory expansi on.

A hydraulic cutoff systemw || be installed upgradient of the landfill area, to capture
groundwat er and surface water approachi ng the upgradi ent edge of the landfill cap, divert
captured water around the landfill, and discharge it to damBay. The systemw || be designed
such that it will not serve as a conduit for seawater infiltration into the landfill during

hi gh tides.

Potential construction-related inpacts to existing wetlands in the landfill vicinity will be

identified and addressed as part of final design.

After conpletion of upland construction, the area will be revegetated, consistent with
| ong-term Q&M requi renents and site devel opnent pl ans.

A post-closure plan for the landfill cap, hydraulic cutoff system and shoreline protection
system w |l be devel oped during remedi al construction and inplenented follow ng construction.
The post-closure plan will address |ong-termoperation, nonitoring, inspection, and nai ntenance
requirenents for these systens.

11. 5 Excavati on/ D sposal of Di oxin-Contam nated Debris and Soi l

11.6 I n-Pl ace

Di oxi n-cont am nated debris (volume estimated at 200 cubic yards) will be renoved fromthe main
simulator conplex in the Fire Training Area and di sposed of in a RCRA hazardous waste |andfill.

After renoval of debris, the floors of the simulators will be inspected for cracks or other
routes of potential |eakage. |f routes of potential |eakage are found, soils beneath the
simulators will be sanpled and anal yzed for dioxins. If dioxin concentrations above the cleanup
level are detected, the sinulator(s) will be demolished, and the underlying contaninated soils
excavat ed.

Near -surface soils adjacent to the main sinulator conplex, and the soil/debris pile north of
the main conplex, will be sanpled and anal yzed for dioxins. Soil and debris with
concentrations above the cleanup |evel (estinmated at 200 to 300 cubic yards) will be excavated
for off-site disposal.

Excavat ed di oxi n-cont am nated debris and soil, and sinulator denolition debris (if applicable),
will be tested for waste designation purposes and di sposed of in appropriate off-site
landfills.

O osure of USTs

The concrete USTs (five or nore) remaining in the Fire Training Area will be closed in-place
follow ng state UST closure requirements. Punpable materials will be renoved fromthe USTs and
associ ated piping, tested for waste designation purposes, and treated/di sposed of off Site in
an appropriate nanner.

UST pi ping systens, and TPH i npacted soil excavated incidentally along with the piping, will be



di sposed of in an appropriate off-Site landfill. The goal will be to renove all UST system
pi ping. However, pipe sections which are inpractical to remove (due to existing utilities or
ot her obstacles), will be purged and abandoned i n-pl ace.

11.7 Institutional Controls

In conjunction with the | andowners, the Corps will develop and put into place the follow ng institutional
controls:

. A description of the activities or prohibitions required for continued nai ntenance and
protection of the renedial action, including the landfill cap, shoreline protection system and
hydraul i c cutoff system w Il be prepared during remedi al design. These requirenments will be
subsequently placed in the GSA files, the County Land Use Records, and all applicable public
files for the property, including locations at the site, EPA regional office, and EPA
headquarters. |In addition, deed covenants prohibiting future residential use of the property,
and describing the mai ntenance and protection requirenents, will be prepared and submtted for
EPA approval . The deed covenants shall be executed upon any future transfer of the property out
of federal government ownership.

. A restriction on subsistence-level harvesting of shellfish until the Washington State
Department of Health and the Suquam sh Tribe determine that the shellfish are safe for
subsi stence-| evel harvesting. The Suquani sh Tribe will be responsible for prohibiting
subsi stence-| evel harvesting of shellfish.

. An institutional control plan, including deed covenants as necessary, will be prepared and
submitted for NVFS approval to address TPHinpacted soil left in-place in the Fire Training
Area. The institutional control plan shall include the follow ng (as appropriate):

> Execution of a deed covenant prohibiting future residential use of the property, and
descri bing the presence of TPHinpacted soils, including infornmation on |ocation/depth,
concentrations, and health and safety concerns;

> Al contractors and enpl oyees working in future subsurface excavations wthin and
adj acent to the UST areas of the Site will be notified of the requirenent to utilize
health and safety precautions normally applicable to UST renoval s;

> Tenporary stormwater controls and ot her best nmanagenent practices (BMPS) such as
tenporary soil covers and subsurface liners will be used during future soil excavation
activities in these areas to mnimze infiltration and runoff of soil nmaterials;

> Subsurface soil excavations within these areas will be observed by a qualified
environnental professional to determine if such soils contain free product. |If free
product is encountered, off-Site landfill disposal of these materials will be the
prospective remedy. |f free product is not encountered, the soils will be allowed to be

returned to the original excavation, or very close to the original excavation in a
substantially simlar environment; and

> Future stormwater runoff systens at the Site will be designed to divert runoff away
fromthe former UST areas.

NVFS wi | | be responsible for ensuring long-termconpliance with the institutional control plan for the NOAA
property. Conpliance with this plan will obviate the need for further sanpling or renedial actions
associated with TPHinpacted soil left in-place in the Fire Training Area.

Each property owner will ensure that future construction will not conprom se the institutional controls that
are put into place. The effectiveness of the institutional controls will be evaluated as part of reviews to
be conducted at 5-year intervals, at a mininum or as required based on the perfornance evaluation criteria
of this remedy.

The Manchester Annex Wrk Goup will continue to function during planning and inplenentation of the selected

remedy. Interested parties, such as Site enployees, will be encouraged to be involved in design and
construction issues through the Wrk G oup.

12. 0 STATUTORY DETERM NATI ONS



The remedial action for inplenentation at the Manchester Annex Superfund Site is consistent with CERCLA and,
to the extent practicable, the NCP. The selected renedy is protective of human health and the environnent,
attains all ARARs, and is cost-effective.

12.1 Protection of Human Heal th and the Environnent

The sel ected remedial action is protective of human health and the environment through a conbination of
on-Site contai nnent/cappi ng, beach stabilization, off-Site disposal, and institutional controls. Excavating
the intertidal landfill debris, constructing a stable beach, capping the upland landfill, and installing a
hydraul i ¢ cutoff system upgradient of the landfill will isolate landfill wastes from hunman contact and the
environnent, and reduce or elimnate future contam nant discharges to O amBay. Capping of the "silt basin"
and pl acenment of a thin cap over renaining inpacted sedi ments, enhancing the natural recovery process, wll
reduce surface sediment and shellfish tissue chem cal concentrations to | evels protective of human heal th and
the environnent. Tenporary restrictions on subsistence-level harvesting of shellfish will ensure protection
of public health until the Washington State Department of Health and the Suquam sh Tribe determ ne that the
shel I fish are safe for subsistence-I|evel harvesting.

Excavation and off-site di sposal of dioxin-inpacted debris and soil will address the prinmary risk concerns in
the Fire Training Area. Institutional controls addressing TPHinpacted soil left in-place at the Site will
provi de protection of human health and the environment fromthese naterials.

12. 2 Conpliance with Applicable or Rel evant and Appropriate Requirenents

The selected remedy will conmply with all chemcal-, action-, and | ocation-specific applicable or relevant and
appropriate requirements (ARARs). The ARARs are presented bel ow

Landfill Area, damBay, and Fire Training Area ARARs

. The State of Washi ngton Hazardous Waste Managenent Act (Chapter 70.105 RCW establishes
requi renents for dangerous waste and extrenely hazardous waste, as codified in Chapter 173-303
WAC. This regulation is applicable to wastes that are taken outside an existing area of
contami nation. The regul ati on designates those solid wastes which are dangerous or extrenely
hazardous to the public health and the environnent; provides surveillance and nonitoring
requirenents for such wastes until they are detoxified, reclained, neutralized, or disposed of
safely; and establishes nonitoring requirenents for dangerous and extrenely hazardous waste
transfer, treatnent, storage, and disposal facilities.

. The State of Washi ngton Hazardous Waste d eanup - Mdel Toxics Control Act (MICA; Chapter
70. 105D RCW establishes requirenents for the identification, investigation, and cleanup of
facilities where hazardous substances have come to be | ocated, as codified in Chapter 173-340

WAC. Soil, groundwater, and surface water cleanup standards established under the MICA al ong
with overall cancer risk and hazard index requirenents, are applicable for determning
renedi ati on areas and vol unes and conpliance nonitoring requirenents within the Landfill Area,

CamBay, and Fire Training Area of the Site.

. The State of Washi ngton Sedi ment Managenent Standards (SMS; Chapter 173-204 WAC) establish
chem cal -specific sediment quality standards (S@) which are applicable within damBay to
control potential adverse effects on biological resources. Sedinents nust neet the cleanup
standards within ten years after conpletion of the remedial action.

. The State of Washington Surface Water Quality Standards (SWQ; Chapter 173-201A WAC), as
devel oped pursuant to the federal anbient water quality criteria (40 CFR 131) are applicable
chem cal -specific standards for determ ning cleanup requirenments for surface water discharges,
including tidal seeps fromthe landfill area.

. The Toxi ¢ Substances Control Act (TSCA) establishes storage and di sposal requirenents for
wast es containing PCBs greater than 50 ppm (40 CFR 761). These requirements are applicable to
wastes that are taken outside of an existing area of contanination.

. The State of Washington dean Air Act (Chapter 70.94 RCW, including Inplenentation of
Regul ations for Air Contam nant Sources (Chapter 173-403 WAC), and Controls for New Sources of
Toxic Air Pollutants (Chapter 173-460 WAC) are applicabl e standards for determ ning anbi ent
concentrations of toxic air contanminants allowed during renedi al actions conducted throughout
the Site. |In addition, requirenments for control of fugitive dusts and other air enissions
during excavation and cl eanup-rel ated activities, as codified in WAC 173-400-040, are al so
applicable to renedi al actions.



Sections 401 and 404(b)(1) of the Federal dean Water Act (40 CFR 230) and Section 10 of the
Ri vers and Harbors Act (33 CFR 320-330) protect nmarine environments and prevent unacceptable
adverse effects on shellfish beds, fisheries, wildlife, and recreational areas during dredging
activities. These regul ations are applicable to excavation, dredging, and fill activities
conducted in the intertidal area of CamBay and in possible wetlands w thin the upland
landfill area.

The State of Washi ngton Underground Storage Tank Regul ations (Chapter 173-360 WAC) establish
requirenents for the pernmanent closure of USTs (173-360-385 WAC) which are applicable to
in-place closure of the concrete USTs in the Fire Training Area.

The Kitsap County Shoreline Master Plan (WAC 173-19-2604), as devel oped pursuant to the State
of Washi ngton Shoreline Managenent Act (Chapter 90.58 RCW covers fill, dredging, and other
remedi al activities conducted in damBay within 200 feet of the shoreline.

State of Washington (WSHA) and Federal (OSHA) requirenents are applicabl e standards
establ i shing safe operating procedures and requirenents for the conduct of all renedial actions
at the Site. The state regulations are codified in Chapter 296-62 (Part P) WAC

The CERCLA Of-Site D sposal Rule, as set forth in an amendnent to the NCP, Procedures for

Pl anning and I nplenenting O fsite Response Actions (40 CFR 300.440), is applicable to off-site
di sposal actions included in the selected renedy. In addition, RCRA establishes |and disposal
restrictions (40 CFR Part 268) that nust be net before hazardous wastes can be | and di sposed.

The State of Washington Mninmal Functional Standards (MFS) for Solid Waste Handling (Chapter
173-304 WAC) are relevant and appropriate standards for the design of landfill containnent and
| ong-term operations and nai ntenance requirenents within the landfill cap area.

The State of Washington Hydraulic Code Rules (Chapter 220-110 WAC) contains standards for
renmoval and filling actions waterward of the ordinary high water el evation.

The Endangered Species Act (16USC 1531-1544) conserves threatened or endangered speci es.

OQher OGriteria, Advisories, or Quidance To-Be-Considered (TBQ)

Executive Orders 11990 and 11988 (40 CFR 6, Appendi x A), which are intended to avoi d adverse
effects, mninmize potential harm and restore and preserve natural and beneficial uses of
wet | ands and fl oodpl ai ns.

Requi renents and gui delines for evaluating dredged naterial, disposal site nanagenent, disposal
site nonitoring, and data nmanagenent established by Puget Sound Dredge D sposal Analysis
(PSDDA, 1988 and 1989).

Critical toxicity values (acceptable daily intake |evels, carcinogenic potency factor) and U S.
Food and Drug Adninistration action levels for concentrations of nercury and PCBs in edible
seaf ood tissue.

EPA Wt | ands Action Plan (EPA, 1989) describing the National Wetland Policy and prinary goal of
"no net loss."

Puget Sound Storm Water Management Program (pursuant to 40 CFR Parts 122-24, and RCW 90. 48).

Puget Sound Estuary Program Protocols, (1987) as amended, for sanple collection, |aboratory
anal ysis, and QA QC procedures.

12.3 Cost Effectiveness

The selected renedy is cost-effective because it is protective of human health and the environnent, achieves
ARARs, and its effectiveness in nmeeting the objectives of the selected remedy is proportional to its cost.
Cost-effecti veness was al so established in the presunptive renedy for mlitary landfills. Specific risk and
cost bal ances achi eved by the sel ected remedy include the foll ow ng:

On-site containment of landfill wastes is nore cost-effective and affords the sane rel ative
risk reduction as treatnment and di sposal of wastes in an off-site landfill.



. I mpl emrenting effective source controls, including capping of Cam Bay sedi nents, provides
long-termprotection at significantly |ower cost than sedi ment dredging and of f-site disposal.

. Removi ng di oxi n-i npacted soil, which represents the majority of Site risk in the Fire Training
Area, and inplenmenting institutional controls to address low risk TPHinpacted soils |eft
in-place, achieve an effective bal ance of risk reduction and cost.

The sel ected renedi al conponents are substantially nore cost-effective than the alternative conponents
consi dered, while achieving the sane substantive risk reduction.

12.4 Wilization of Permanent Solutions and Al ternative Treatment Technol ogi es or Resource Recovery
Technol ogi es to the Maxi mum Extent Practicabl e

The Corps and EPA have determ ned that the selected remedy represents the maxi numextent to whi ch permanent
sol utions and treatment technol ogies can be used in a cost-effective manner for the Manchester Annex
Superfund Site.

12.5 Preference for Treatment as Principal El enent

The sel ected remedy uses no treatnent technol ogi es except possible incineration of PCB-containing UST residue
associated with the Fire Training Area. Gven the large volunme and nature of the waste at the Site,
contai nnent, as a presunptive renmedy for the landfill, provides effective protection of human health and the
environnent at a considerably | ower cost than treatnment to achi eve the sane degree of risk reduction.

13. 0 DOCUNMENTATI ON OF NO SI GNI FI CANT CHANGES

The Corps and EPA rel eased the Manchester Annex Superfund Site Proposed Plan (preferred renedial alternative)
for public comment on April 1, 1997. The preferred alternative presented in the proposed plan is the sane as
the selected alternative presented in this Record of Decision. The Corps and EPA reviewed all witten and
verbal comments submitted during the public comment period. Upon review of those coments, it was deternined
that no significant changes to the renedy, as it was originally identified in the proposed plan, were
necessary.
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the administrative record for the Site.



Table 1 -

Li sting of Chemcals of Potential

Met al s

Ant i nony
Arseni c
Beryllium
Cadmi um
Chr om um
Copper
Lead
Manganese
Mer cury

N ckel

Sel eni um
Silver
Thal I'i um
Vanadi um
Zi nc

scel | aneous | norganics

Asbest os
Cyani de
Vol atil e Organi ¢ Conpunds
Vinyl chloride
Benzene

Pol ynucl ear Aromatic Hydrocarbons (PAHs)

Benzo(a) ant hr acene
Benzo( a) pyr ene

Benzo( b) f | uor ant hene
Di benzo( a, h) ant hr acene
Fl uor ant hene

I ndeno( 1, 2, 3-cd) pyrene

Concern,

Manchester Annex Site

Sem vol atil e Organics
2, 4- Di net hyl phenol
Di - n-Butyl pht hal at e

PCBs and Pesti ci des

Total PCBs
Al drin

4, 4' -DDT
4, 4' - DDE
4,4' - DDD

D oxi ns and Furans
2,3,7,8-TCDD
3 - PeCDD
3 , 8- HxCDD
, 3, Hx CDD
,3 Hx CDD
1,2,3,4,6,7, 8-HpCDD

y Iy 1y

1,2,3,7,8
1,2,3,4,7
1,2,3,6,7
1,2,3,7,8

8-
-

- TCDF
, 8- PeCDF
, 8- PeCDF
1,2,3,4,7, 8- HxCDF
1,2,3,6,7, 8- HxCDF
1,2,3,7,8, 9- HXCDF
2,3,4,6,7, 8- HxCDF
1,2,3,4,6,7, 8- HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

Tot al Petrol eum Hydr ocar bons
As Gasoline
As Diesel
As O



Table 2 - Summary of Soil Quality Data for Landfill Area Sheet 1 of 2

Human Heal th Plant and Wldlife
Det ecti on Maxi mum Scr eeni ng Exceedence Scr eeni ng Exceedence
Frequency Det ecti on Level Frequency (1) Level Frequency (1)
I norganics in ng/kg
Cyani de 0/5 ND 1600 0/5
Total Metals in ng/kg
Ant i nony 15/ 25 415 J 31 9/25 5 14/ 25
Arseni c 31/31 52.3 7.3 19/31 10 16/ 31
Beryl I'i um 24/ 31 2.9 0.61 5/31 10 0/ 30
Cadm um 25/ 31 22800 2 21/31 2 21/ 31
Chr om um 31/31 690 N 100 12/31 48 16/ 31
Copper 31/31 23400 2900 5/31 50 23/ 31
Lead 30/ 31 56000 250 16/31 50 21/ 31
Manganese 20/ 20 1500 J 1100 1/20
Mer cury 20/ 31 3.7 7 0/31 0.1 12/ 29
N ckel 31/31 926 N 1600 0/ 31 48 17/31
Sel eni um 3/31 0.85 NE 390 0/ 31 1 0/ 14
Sil ver 19/ 31 67620 240 1/31 2 15/ 26
Thal I i um 0/ 25 ND 5.6 0/24 1 0/ 15
Vanadi um 20/ 20 590 550 1/20
Zinc 31/31 23800 23000 1/31 85 25/ 31
Vol atiles in 1g/kg
Benzene 5/6 8 500 0/6 40000 0/6
Vinyl Chloride 2/6 280 2 2/ 6 570 0/6
Sem vol atiles in Ig/kg
2, 4- D net hyl phenol 0/ 15 ND 1600000 0/15
Benzo(a) Ant hr acene 4/ 15 2800 880 1/14
Benzo( a) Pyrene 4/ 15 2600 J 88 2/5 1500 1/ 14
Benzo( b) Fl uor ant hene 4/ 15 5300 JX 880 1/ 14
Di benzo(a, h) Ant hr acene 2/ 15 930 J 88 2/'5
D - N-Butyl pht hal ate 4/ 15 150 100000 0/15 71 1/6
Fl uor ant hene 7/ 15 8600 68000 0/15
I ndeno(1, 2, 3-c, d) Pyrene 3/ 15 2100 J 880 1/14

Total cPAHs 6/ 15 21430 1000 417



Table 2 - Summary of Soil Quality Data for Landfill Area Sheet 2 of 2

Human Heal th Plant and Wldlife
Det ecti on Maxi mum Scr eeni ng Exceedence Scr eeni ng Exceedence
Frequency Det ecti on Level Frequency (1) Level Frequency (1)

Pesticide/ PCBs in l1g/ kg

4,4' - DDD 3/5 10 J 2700 0/5 0.5 2/3

4, 4' - DDE 2/5 160 J 1900 0/5 0.5 2/ 2

4,4 -DDT 2/5 5.9J 1000 0/5 0.5 2/2

Aldrin 0/5 ND 38 0/5 670 0/5

Total PCBs 19/ 27 8900 83 18/ 22 180 12/ 26
Di oxi ns in ng/ kg

2378- TCDD 3/4 110 J 4 3/4

12378- PeCDD 3/4 241 8 3/4

123478- HxCDD 3/4 321 40 3/4

123678- HxCDD 4/ 4 553 40 34

123789- HxCDD 4/ 4 922 40 34

1234678- HoCDD 4/ 4 2140 400 3/4

QOCDD 4] 4 4900 4000 2/4

2378- TCDF 4/ 4 1440 NC 40 3/4

12378- PeCDF 4]/ 4 1410 80 3/4

23478- PeCDF 4/ 4 1640 80 3/4

123478- HxCDF 4/ 4 3270 40 3/4

123678- HxCDF 4/ 4 939 40 3/4

123789- HxCDF 3/4 83.6 J 40 1/ 4

234678- HXCDF 4/ 4 1190 40 34

1234678- HpCDF 4/ 4 4360 400 34

1234789- HpCDF 3/4 228 400 0/ 4

OCDF 3/4 922 4000 0/ 4

2378- TCDD Equi val ent's 4/ 4 2100
Total Petrol eum Hydrocarbons in ng/ kg

D esel 5/11 280 200 1/ 11

al 7/ 11 2300 200 5/ 11

(1) Undetected sanple results with quantitation limts greater than screening | evels were excluded from exceedence frequency cal cul ati ons



Table 3 - Summary of Soil

I norganics in ng/kg
Cyani de

Total Metals in ng/kg
Ant i nony
Arsenic
Beryl | ium
Cadm um

Chr onmi um
Copper
Lead
Mer cury
N cke
Sel eni um
Silver
Thal I'i um
Zinc

Vol atiles in 1g/kg
Benzene
Vinyl Chloride

Sem vol atiles in Ig/kg
2, 4- Di net hyl pheno
Benzo( a) Ant hr acene
Benzo( a) Pyrene
Benzo( b) Fl uor ant hene
Di benzo( a, h) Ant hr acene
Di - N-Butyl pht hal ate
Fl uor ant hene

I ndeno( 1, 2, 3-c, d) Pyrene

Total cPAHs

Det ecti on
Fr equency

0/9

0/9
9/9

1/9
4/ 9

9/9

9/9
5/8

6/ 9
9/9

0/9
0/9

4/ 9
9/9

3/14
0/ 10

0/9
2/9
2/ 9
3/9
0/9
0/9
2/9
1/9
4/ 9

Quality Data for Fire Training Area

Maxi mum
Det ection

ND

ND
12.6

0.55
1.2

21.5J

69.5
113

0.14
29
ND
ND

0. 27
253

72 J
ND

ND
210
240
690 X

ND

ND
350
400
2529

Human Heal th
Exceedence
Frequency (1)

Scr eeni ng
Level

1600

31
7.3

0.61

100

2900
250

1600

390
240

5.6
23000

500
2

1600000
880
88
880
88
100000
68000
880
1000

0/9

0/9
1/9

0/9
0/9

0/9

0/9
0/8

0/9
0/9

0/9
0/9

0/9
0/9

0/ 14
0/6

0/9
0/9
1/9
0/9
0/9
0/9
0/9
0/9
1/9

Sheet 1 of 2

Plant and Wldlife

Scr eeni ng
Level

48

50
50

0.1
48

85

40000
570

1500

71

Exceedence
Frequency (1)

0/9
1/9

0/9
0/9

0/9

2/ 9
1/8

1/9
0/9

0/0
0/9

0/9
1/9

0/ 14
0/ 10

0/9

0/5



Table 3 - Summary of Soil Quality Data for Fire Training Area Sheet 2 of 2

Human Heal th Plant and Wldlife
Det ecti on Maxi mum Scr eeni ng Exceedence Scr eeni ng Exceedence
Frequency Det ecti on Level Frequency (1) Level Frequency (1)

Pesticide/ PCBs in l1g/ kg

4,4' - DDD 0/9 ND 2700 0/9 0.5 0/0

4, 4' - DDE 0/9 ND 1900 0/9 0.5 0/0

4,4 -DDT 0/9 ND 1000 0/9 0.5 0/0

Aldrin 0/9 ND 38 0/9 670 0/9

Total PCBs 2/9 580 83 1/6 180 1/9
Di oxi ns in ng/ kg

2378- TCDD 2/ 30 274 4 2/5

12378- PeCDD 6/ 30 2590 8 6/ 18

123478- HxCDD 7/ 30 4070 40 5/ 23

123678- HxCDD 9/ 30 28100 40 8/ 24

123789- HxCDD 9/ 30 23000 J 40 7/ 23

1234678- HoCDD 29/ 30 1260000 D 400 15/ 30

QOCDD 30/ 30 5820000 JD 4000 14/ 30

2378- TCDF 8/ 30 840 40 5/ 22

12378- PeCDF 2/ 30 266 80 2/ 21

23478- PeCDF 6/ 30 505 80 4/ 22

123478- HxCDF 15/ 30 5060 E 40 9/ 23

123678- HxCDF 5/ 30 444 40 3/21

123789- HxCDF 1/ 30 240 40 1/ 20

234678- HXCDF 14/ 30 808 40 4/ 22

1234678- HpCDF 22/ 30 20600 400 5/ 30

1234789- HpCDF 8/ 30 1510 400 2/ 30

OCDF 21/ 30 31900 4000 3/ 30

2378- TCDD Equi val ent's 30/ 30 26000
Total Petrol eum Hydrocarbons in ng/ kg

D esel 23/ 77 15000 200 13/ 77

Gasol i ne 2/9 480 100 1/9

al 20/ 77 7700 200 18/ 77

(1) Undetected sanple results with quantitation limts greater than screening | evel s were excluded from exceedence frequency cal cul ati ons.



Table 4 - Summary of Soil Quality Data for Net Depot Area Sheet 1 of 2

Human Heal th Plant and Wldlife
Det ecti on Maxi mum Scr eeni ng Exceedence Scr eeni ng Exceedence
Frequency Det ecti on Level Frequency (1) Level Frequency (1)
I norganics in ng/kg
Cyani de 2/3 1 1600 0/3
Total Metals in ng/kg
Ant i nony 0/3 ND 31 0/3 5 0/2
Arseni c 6/ 6 8.4 7.3 1/6 10 0/6
Beryl I'i um 6/ 6 0. 65 0.61 1/ 6 10 0/ 6
Cadm um 5/6 4.7 2 3/6 2 3/6
Chr om um 6/ 6 37 100 0/6 48 0/ 6
Copper 6/ 6 71 2900 0/6 50 1/ 6
Lead 6/ 6 72 250 0/ 6 50 2/ 6
Manganese 3/3 283 J 1100 0/3
Mer cury 5/ 6 0.31 7 0/6 0.1 1/6
N ckel 6/ 6 19.5 1600 0/6 48 0/6
Sel eni um 0/ 6 ND 390 0/6 1 0/3
Sil ver 0/6 ND 240 0/6 2 0/6
Thal | i um 0/6 ND 5.6 0/6 1 0/3
Vanadi um 3/3 71 550 0/3
Zinc 6/ 6 409 23000 0/6 85 5/ 6
Vol atiles in 1g/kg
Benzene 0/3 ND 500 0/3 40000 0/3
Vinyl Chloride 0/3 ND 2 0/3 570 0/3
Sem vol atiles in 1g/kg
2, 4- D net hyl phenol 0/ 6 ND 1600000 0/6
Benzo( a) Ant hr acene 2/ 6 170 880 0/6
Benzo(a) Pyrene 2/ 6 140 88 1/3 1500 0/ 6
Benzo( b) Fl uor ant hene 2/ 6 410 X 880 0/6
Di benzo( a, h) Ant hr acene 0/6 ND 88 0/3
Di - N Butyl pht hal ate 1/6 11 J 100000 0/ 6 71 0/3
Fl uor ant hene 2/ 6 270 68000 0/ 6
I ndeno( 1, 2, 3-c, d) Pyrene 2/ 6 100 880 0/ 6
Total cPAHs 2/ 6 1437 1000 1/3



Table 4 - Summary of Soil Quality Data for Net Depot Area Sheet 2 of 2

Human Heal th Plant and Wldlife
Det ecti on Maxi mum Scr eeni ng Exceedence Scr eeni ng Exceedence
Frequency Det ecti on Level Frequency (1) Level Frequency (1)

Pesticide/ PCBs in l1g/ kg

4,4' - DDD 0/3 ND 2700 0/3 0.5 0/0

4, 4' - DDE 0/3 ND 1900 0/3 0.5 0/0

4,4 -DDT 0/3 ND 1000 0/3 0.5 0/0

Aldrin 0/3 ND 38 0/3 670 0/ 3

Total PCBS 2/3 131 83 Y 180 0/3
Di oxi ns in ng/ kg

2378- TCDD 1/1 0.67 J 4 0/1

12378- PeCDD 1/1 2.1 8 0/1

123478- HxCDD 1/1 2.05J 40 0/1

123678- HxCDD 1/1 11.4 7 40 0/1

121789- HxCDD 1/1 6.6 J 40 0/1

1234678- HoCDD 1/1 136 400 0/1

OCoD 1/1 1620 4000 0/1

2378- TCDF 171 8.69 NC 40 0/1

12378- PeCDF 0/1 ND 80 0/1

23478- PeCDF 1/1 4.31J 80 0/1

123478- HxCDF 0/1 ND 40 0/1

123678- HxCDF 1/1 2.79J 40 0/1

123789- HxCDF 0/1 ND 40 0/1

234678- HXCDF 1/1 5.3J 40 0/1

1234678- HpCDF 1/1 53 J 400 0/1

1234789- HpCDF 1/1 2.38J 400 0/1

OCDF 171 173 4000 0/1

2378- TCDD Equi val ent's 1/1 11. 26
Total Petrol eum Hydrocarbons in ng/ kg

D esel 2/3 47 200 0/3

al 2/3 350 200 2/ 3

(1) Undetected sanple results with quantitation limts greater than screening | evels were excluded from exceedence frequency cal cul ati ons.



Table 5 - Summary of Groundwater Quality Data for Landfill Area (Surficial Fill Unit)

Seep Di scharge

Det ecti on Maxi mum Screeni ng Exceedence
Fr equency Det ecti on Level (2) Frequency (1)
Total Metals in Ig/L
Ant i mony 9/ 9 125
Arseni c 6/9 109 36 2/9
Beryllium 1/6 4,2
Cadmi um 5/9 111
Chr om um 719 419 50 2/9
Copper 8/9 3130
Lead 719 2280
Manganese 3/3 2710
Mer cury 3/9 1.6 0. 025 3/3
N ckel 9/9 716
Sel eni um 0/3 ND 71 0/3
Sil ver 779 28. 8* 1.2 4/ 9
Thal i um 2/ 6 1.9
Zinc 9/9 24100
Di ssolved Metals in lIg/L
Ant i nony 13/ 13 33.3
Arseni c 4/ 13 14.8 J 36 0/ 13
Beryl | i um 0/ 10 ND
Cadmi um 3/13 13.1 8 1/13
Chr om um 6/ 13 5.6 50 0/ 13
Copper 10/ 13 179 10.6 4/ 13
Lead 6/ 13 7.2 5.8 1/13
Manganese 3/3 2010
Mer cury 0/ 13 ND 0. 025 0/0
N ckel 9/ 13 252 J 7.9 6/ 13
Sel eni um 0/3 ND 71 0/3
Si |l ver 4/ 13 1.6 1.2 1/13
Thal | i um 1/ 10 1
Zinc 11/ 13 5740 77 6/ 13
Volatiles in Ig/L
Benzene 3/3 22 700 0/3
Vi nyl Chloride 0/3 ND
Pesticide/PCBs in Ig/L
PCB-| 254 0/3 ND 0.03 0/0
PCB- 1260 0/3 ND 0.03 0/0
Total PCBs 0/3 ND 0.03 0/0
Total Petrol eum Hydrocarbons in ng/L
D esel 8/ 12 1.1 1 1/ 12
Gasol i ne 3/3 1.3 1 1/3
al 0/ 12 ND 1 0/ 12

(1) Undetected sanple results with quantitation limts greater than screening |evels were excluded from

exceedence frequency cal cul ati ons.

(2) Seep discharge screening |evel

based on protection of marine aquatic life.



Table 6 - Summary of Goundwater Quality Data for Qutwash Channel Aquifer Sheet 1 of 3

Dri nki ng Water Seep Di scharge
Det ecti on Maxi mum Scr eeni ng Exceedence Scr eeni ng Exceedence
Frequency Det ecti on Level Frequency (1) Level (2) Frequency (1)

Inorganics in Ig/L

Cyani de 0/5 ND 200 0/5 1 0/5
Total Metals in Ig/L

Ant i nony 1/5 1.2 6 0/5

Arseni c 4/ 5 14.5 5 4/ 5 36 0/ 5

Beryl I'i um 0/5 ND 0. 016 0/0

Cadm um 0/5 ND 5 0/5

Chr om um 4/ 5 40. 2 80 0/5 50 0/5

Copper 5/5 39 590 0/5

Lead 4/ 5 8.1 5 1/5

Mer cury 0/5 ND 2 0/5 0. 025 0/0

N ckel 4/ 5 37.8 100 0/5

Sel eni um 1/5 91.1J 50 1/5 71 1/5

Sil ver 2/5 0.51 80 0/5

Thal i um 0/'5 ND 1.1 0/5

Zinc 2/5 83.7 4800 0/5
Di ssolved Metals in Ig/L

Ant i nony 0/5 ND 6 0/5

Arseni c 4/ 5 14.5 5 4/ 5

Beryl I'i um 0/5 ND 0.016 0/0

Cadm um 0/5 ND 5 0/5 8 0/5

Chr om um 2/5 12.9 80 0/5

Copper 5/5 13.6 590 0/5 10. 6 1/5

Lead 3/5 1.2 5 0/5 5.8 0/ 5

Mer cury 0/5 ND 2 0/5

N ckel 4/ 5 21.2 100 0/5 7.9 2/5

Sel eni um 1/5 55.9 J 50 1/5

Sil ver 0/5 ND 80 0/5 1.2 0/ 5

Thal I i um 0/5 ND 1.1 0/5

Zi nc 0/5 ND 4800 0/5 77 0/ 5



Table 6 - Summary of Goundwater Quality Data for Qutwash Channel Aquifer Sheet 2 of 3

Dri nki ng Water Seep Di scharge
Det ecti on Maxi mum Scr eeni ng Exceedence Scr eeni ng Exceedence
Frequency Det ecti on Level Frequency (1) Level (2) Frequency (1)
Vol atiles in Ig/L
Benzene 0/ 10 ND 0. 36 0/0 700 0/ 10
Vi nyl Chloride 0/ 10 ND 0.019 0/0
Sem volatiles in Ig/L
2, 4- Di net hyl phenol 0/ 5 ND 320 0/5
Benzo( a) Ant hr acene 0/9 ND 0. 092 0/ 4 300 0/9
Benzo(a) Pyrene 0/9 ND 0. 0092 0/0 300 0/9
Benzo( b) f | uor ant hene 0/9 ND 0. 092 0/ 4 300 0/9
Di benzo( a, h) Ant hr acene 0/9 ND 0. 0092 0/0 300 0/9
Di - N-Butyl pht hal ate 0/5 ND 1600 0/5
Fl uor ant hene 0/9 ND 640 0/9 300 0/9
I ndeno(l, 2, 3-c, d) Pyrene 1/9 0.01J 0.092 0/ 4 300 0/9
Total s CPHAs 1/9 0. 1265 0.1 1/1
Pesticide/PCBs in Ig/L
4,4' - DDD 0/5 ND 0. 28 0/5 0. 001 0/0
4, 4" - DDE 0/5 ND 0.2 0/5 0. 001 0/0
4,4 -DDT 0/5 ND 0.2 0/5 0. 001 0/0
Aldrin 0/5 ND 0. 004 0/5 0. 0019 0/0
PCB- 1254 0/5 ND 0. 0087 0/0 0.03 0/0
PCB- 1260 0/5 ND 0. 0087 0/0 0.03 0/0
Total PCBs 0/5 ND 0. 0087 0/0 0.03 0/0
Dioxins in ng/L
2378- TCDD 0/9 ND 0. 0004 0/0 9E- 06 0/0
12378- PeCDD 0/9 ND 0. 0008 0/0 1. 7E-05 0/0
123478- HxCDD 0/9 ND 0. 004 0/3 8. 6E- 05 0/0
123678- HxCDD 0/9 ND 0. 004 0/3 8. 6E- 05 0/0
123789- HxCDD 0/9 ND 0. 004 0/3 8. 6E- 05 0/0
1234678- HoCDD 5/9 0.029 J 0.04 0/5 0. 00086 5/5
OCDD 6/9 151 0.4 1/6 0. 00864 6/ 6
2378- TCDF 0/9 ND 0. 004 0/5 8. 6E- 05 0/0
12378- PeCDF 0/0 ND 0. 008 0/5 0. 00017 0/0



Table 6 - Summary of Goundwater Quality Data for Qutwash Channel Aquifer Sheet 3 of 3

Dri nki ng Water Seep Di scharge
Det ecti on Maxi mum Scr eeni ng Exceedence Scr eeni ng Exceedence
Frequency Det ecti on Level Frequency (1) Level (2) Frequency (1)
23478- PeCDF 0/9 ND 0. 008 0/9 1. 7E-05 0/0
Dioxins in ng/L
123478- HxCDF 1/9 0.004 J 0. 004 0/ 4 8. 6E- 05 1/1
123678- HxCDF 1/9 0.003 J 0. 004 0/5 8. 6E- 05 1/1
123789- HxCDF 0/9 ND 0. 004 0/3 8. 6E- 05 0/0
234678- HxCDF 3/9 3.6 0. 004 2/6 8. 6E- 05 3/3
1234678- HpCDF 1/9 0.006 J 0.04 0/5 0. 00086 1/1
1234789- HpCDF 0/9 ND 0.04 0/5 0. 00086 0/0
OCDF 2/9 0.012 J 0.4 0/5 0. 00864 1/5
2378- TCDD Equi val ent's 6/ 6 0.36
Total Petrol eum Hydrocarbons in ng/L
D esel 5/ 15 0.59 1 0/ 15 1 0/ 15
al 0/ 15 ND 1 0/ 15 1 0/ 15

(1) Undetected sanple results with quantitation limts greater than screening |evels were exclu